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PREFACE .

-

This report presents an evaluation of Northwestern University's
Iategrated Science Program (ISP). The .evaluation of higher education
courses, aspecially an entire curriculhm, was a new venture for us. As

it turned out, our attempts to locate pertineni literature in this area

confirmed that this was generally unexplored terrain. Although education

1s perhaps the oldest area of evaluative concern, the systematic assessment

of entire programs has only recently received attention. Thus this report

breaks new ground, not only personally but for the evaluation community as
well. It is our sincere hope that the path we have blazed--the general
perspective, the methods, design, analyses, and even the mistak;s--wi}i be
helpful to those who next travel this way. To those interested in the
substanc; of ISP as a potential program for adoption, we also hope to have
provided a clear map for establishing énd conducting such a program.

The evaluation was coﬁducted over a three-year period from September,

1976 ro May, 1979. Support for this work was provided as part of the funds

awarded to ISP by the National Science Foundation's Alternatives in Higher
Educatign Program. W§ hope that the ;valuation addresses important issues
in the funding of such programs. However. we must caution the reader that
Isp }s still a rapidly evolving program, and that the results presented

here must be viewed in this context. While we believe_the findings are

ingstructive, they are in no way definitive. In particular, we do not and
cannot address the crucial issue of external validity. Wﬁé:her or not the

prbgram will work at Slippery Rock, or Harvard for that matter, is beyond

the scoﬁe of our findings. Nevertheless, we do believe that we have identi-

fied a number of factors that are crucial to the success of such a program.
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SUMMARY \ R
This is a report of an evaluation of Northwestern University's .
e
Integrated Science Program (ISP). ISP is an undergraduate program begun
in 1976 that pfoviges an accelerated interdisciplinary education in

science and mathematics to intellectually superior students. The program

lasts only three years with a B.A. in science awarded upon completion.
» >

_The major goal of ISP is to ﬁroduce "panscientists" interasted- in pursuing e

advanced postzraduate training in the newly emafging integrated sciences
such as astrophvsics, bipchemistry, and geological sciences.

TH? evaluation was conducted over th; three academic years 1976-77 to
1973—79 ;ith support ‘provided from:the funds awarded to ISP by Phe Na;ional
Science Foundation's Alternatives in Higher Education Program. It invoived

»

four basic components. First, the history and development of the program
were documented by a series of extensive interviews with relevant faculty
and administrators. This was don?‘so that others interested in developing
such a program could apprecizte the organizaticnal factors necessary to
implement it.. Second, the curriculum was evgluated. While the maipr focﬁs
of this effort was to provide formative feedback useful for program im;
provement, the emphasis peie was on assessi;g the curriculum as a whole. '
Third, the effect of ISP on student's attitudes and behaviors was evaluated
with special cén;iaeration to program dropouts. Finally, the impact of ISP\
on student's careers was investigated through interviews with the first

graduating ‘class and a survey of lesding graduate programs. The results’

are briefly described in the following sections.



Higtory
e i - . . ‘
As early as 1969, Dr. Lawrence S51loss, then Chairman of the Geological

»

Sciences Department, proposed to the Division 1 (natural sciences) Council

of the"College of Arts and Scienges {CAS) at Northwestern that a basic

2

curriculum be esta@lished for the division. The proposal was rejected by
the Countil. The idea was reintroduced from time to time by Slqgs‘and his
successor, Dr. Fred Mackenzie. Finally, in Jangagy3;¥9?&,;:hé Council

dacided to investigate the possibility of establishing an integrated science

>

curriculum and a Studvy Committee was commissigned by then Dean Hanna Gray,
. . . 1

with Sloss as chairman. ) ‘

~ *

The committee consisteH of representatives from all the departments’

L)

in Divisicn 1, all of whom were chosen on the basis of expressed interest

in c¢reating such§a program. " In its report‘bf June, 1974, the committee

agreed that the basic idea of an integrated science program was a sound one.

They recommended that anciher committee develop a curriculum and address

\

Dr. Rudolph Weingartner, the new Dean of CAS formed a second Study

the questions raised by such a program. ~

»

In its report of October, 1974, the committee recommended that a new

Integrated Science Program (ISP) be established for a minimum evaluation

period of three years and that a Director be appointed to handle admin-
istrative affairs. The report dealt with a number of iss?es raised by
ISP such as its aducationa1~objectives,;curriculum. degree opéiqns
student recruitment and funding.

The proposal for the formation of ISP ﬁ;g approved by Division 1.

"Dr. Speed presented the proposal to CAS three monthg later, where it

~y
4

L}

 Committee in July, 1974, chaired by Dr. Robért Speed of Geological Sciences. -



was appr6ved. In ﬁﬁrch, 1975;‘Déén Wéiﬂgéitner éﬁﬁoihted Dr. Speed

e as the first Director of ISP with an advisory committee of representatives
~ " ’

»

from the Division 1 depa:iments. *

A Jormal proposal was submitted by Speed to the National Scieace
Foundation (NSF) in July, 1975. A year later supqgﬁqgﬁor the first three

*

years of the program, totallipng $418,000, was granted by NSF.

The recruiting campaign began in September, 1975. It involved ex—

[ e N

»

tensive mailings to mathematics and science teachers at 831§:ted schools,

and to science-oriented students as well.

»

Curriculum : .

-

The largest component of the ISP gvaluation focused on the curriculum.
The major question addressed in this section of the report concerned the
overall effectiveness of the ISP curriculum. Unlike the early, formative
phase of the evalgation which focused on improving individual cburses, this
summative,component of the project tonsidered the curtriculum as a whole.

T. - was accompliéhed by eﬁamining & set of course-specific (as
opposea to teacher-specific) items on a Course Evaluation Questioypaire
(CEQ) as well as a Summary Questicnnaire\assessigg the iqpégratedness of
the ISP curriculum. B;th these instruments we;e administered at the end

of each quarter. The data from the second year of ISP was used in the

analysis.

~

Two sets of comparison courses were identified with the ;ssistance
of the ISP staff: general science and advanced or h;;ors cﬁurses. Only
chemistry, mathematics, and physics courses were used since they‘accouncaé
for all freshmen and most sophomore\IS§ courses, and had similar, non-ISP

counterpares,

e
€

day
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The mean ratings for all ISP coupées were favorable with most icems
(Statisc;cally) significantly greater than the neutral ppint on the rating
scale. The ISP curriculum was also rated more highly than comparable
general science and advanced courses. However, when examined Ly discipline,

a stable_pattern emerged with ISP mathematics courses consistently rated

more highly than non-ISP math courses while the ISP chemistry courses were

not rated as highly as their non-ISP counterpsris.‘ The ratings for the -

physics courses were mixed with some ISP courses being more highly rated iﬁ&b

o
and others not. This pattern held for freshmen and sophomores, general

LN

and advanced courses, and for the integratedness of the courses as well.
These findings reflected both the central role played by mathematics in the
ISP curriculum and the problems encountered with the chemistry courses

during the first years of the program.

A}

A separate study was also conducted to determine whether the course

-

ratings reflected differences in the grades between ISP and other Northwestern

» kd

students. It was found that ISP students, in fact, received slightly lower
grades than non-ISP students. These results were not statistically reliable
nor were grades often mentioned on the ISP course evaluation comments.

Students

This section of the evaluation examined the effects of ISP on the

students. It presents the results of ISP's recruitment efforts, the

attitudes and behaviors of both ISP and non-ISP students, and the reasons
for students;le;ving ISP.

ISP has been quite successful in atracting Bright students to Northwéstern.
while most of them come from the Midwest, they avefage almost 100 poincs\h}gher

‘on the college boards than the typical entering NU freshman. About half

9
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of those admitted to the program enroll and those who do not accept
often enroll. at other highly regarded acadeémic institutions. . . v

In order to determine the effect of ISP on. student attitudes and

behaviors, an extensive questionnaire containing 89 items was admin- -

-

istered each spring to all ISP students and each fall to ISP freshmen as
| - B

well. This ISP Student Survey was composed of 10 separate ‘sections-

L4

eliciting information on students' use of university facilities,

interaction and attitudes toward the faculty, psychological climate,

¥
L)

allocation of time, and attidues toward ISP. .
A slightly modified version of the questionnaire was administered
to a similar group of non-ISP students. The 40 scalead items common to

both questionnaires were collapsed into eight new variable3 through the

'use of factor analysis.

For ISP students the lounge espécially provided for the program

¢ proved to be the most heavily used facility. Not surprisingly, non-

academic’ activities and facilities were not utilized often.

Thereibdé-iitfi;;iﬁierahzion beéw;én ISP studen;s and faculty. In
particular, there was little contactuﬁith their advisors desg}}g_gome
attempt to structure régular contact. On the other hand, as the course
evaluitions indicate, students were quite satisfied with their instructors,
and the superior academic qugiity of the program was rat;d as most ‘
descriptive of the atmosphere within ISP. | -

Overall, students spend over 10 hours per day on academic activities,
with over eight devoted to ISP. (ur:aquently, ISP students spend a sub-

stantial portion of both their academic and non-academic time with others

in the program. ISP students are together almost eight hours per day in

*
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class; sbudv,\and recreational‘ssti§itv. As a result, it apggars that

*
A

' there is a substantisl amount of group cohesiveness. .
. v o
J‘ .. . Those aspects of ISP thst students found most satisfying were the
2 * » . S ’ - )
. small class size, the advanced and integrated chrricﬁium, and the faculty.

E

. They were -ot satisfied with the advising system, the computer instruction,
N ’ ~N
. the lack of freedom in course selection and contact with non-ISP faculty.
- N . ‘:-ﬂ"\
' These latter -criticisms pose a dilemma 2 _for ISP. Many students would like

to explora ocher outside interests and feel restricted by the demands of

»

the ISP curriculum while others want more flexibility within the program

°

to spsb;alize $n an area more quickly than the curriculum allows. 1In

v particulas, there is an interest in life sciences by those interested in
medical research despite the faculty's*view that ISP is no} a prs-medv
program. ‘ . .

- - N T
Over time, there are some changes in students' attitudes ang behaviors.

- -

There is less contact with ogher ISP students outside of class and a con-

-

comitant decline in group spirit, less positive attitudes towards professors
. A -

‘who aré seen as more distant, and a decline in affection for the universitcy. ,

There also is increasing uncertainty over whether to obtain an advsnceg

Tt
degree.

——

When ISP was compared to the educational exﬁerience‘of a similar group o
. of Northwestern students not enrolled in .the program, it was viewed quite
?ositive1y~ JISP was‘rated‘more favorably in terms of the personai qualities

of the other students, interaction with others (both~fscu1ty and studen:s).
quality of instruction, and the ability to usrk with other students -on

academic problems. However, there was no overall difference between ISP

and non-ISP students in tpe level of ﬁatisfaciion with their ad&cstion.

AY

. . ~lml
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As was noted above, ISP was viewed less favorebly in terms of freedom = °

»

L] N N M
in course selection. Moreover,\those changes observed over time were .
simdar to the ones noted above. Again, the most significant negative

finding concerned the lack of adequate faculty gz» dance. Nevertheless,
— ISP students maintain their enthusiasm for their educational program

A

from their freshman to sophomore year while it declines: for non-ISP

students. . ‘ ,

-

P

Attrition has been a significant problem in ISP with almost half of

»
» 4

the students leaving .the program-before§graduation. Interviews with
.« _students who had dropped out of ISP indicatea that a change in careerx

-

goals was the sing’ ‘most important reason ‘or leaving the program. Most

of these students were interested 'in prlied topics ‘e ch as engiﬁeering

and 'were not committed to purusing p&ét-graduate‘education. Other factors

also involved in the decision to leave ISP were the heavy workload, problems

with the currlculum especially with the computer training and chemistry,

Q

poor grades, and a dislike for the other ISP students.

»

L 4

The ISP Student Survey questionnaire was examined An an attempt to ,

iaentity irems that weuld predict student drop qut. Not.surprisingly the

™

two items dealing with the students' satisfaction and enjoyment with their.

. . TSP experience (Jl and J2, respectively) along with two others coﬁcerned

&®

*u with non-academic time (A4 and E4b)’ praved to be good predictors (see

L Y

*a RN -

éppendtx D). _—

Given these findings, two recemmendations were made. ISP should

. engage in more careful retruitmeut. In particular. tue career goals of - ‘“
. , N\

.+ the applicants’ should be ascertaiqed. Those\yho have very applied

o

interests (including perhaps.medicine) should not be admitted. " Second,

N A Y
N
A . ? N ? .
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the adviscry svstem has to be revived. Students do not have access to
faculty for the advice and guidance they need. Other problems concerning
curricular changes to allcw more within'program flexibility need to be

and are beiné discussed, but go beyond theiécope of this report.

Since this report was due shortly before the fi;st ISP class graduated,
two studies‘w;re conducted to assess the impact of ISP on their careers.
The first involved extemsive interviews with the first graduating class
held in early spring of their last yéar. The second was a survey of the
na;ion’s leadin34::éduate science departments focusing on.the acceptabilit}
ofaISP graduates and their interest in adopting a program like ISP.
*  The potential "greater appeal" of ISP to graduate schools was thé

least important program characteristic attracting students to enroll in

ISP, As would be expected, the students were general;y quite satisfied .

_with their\iSP education and the group cohesiveness fostered by the progran.

wost importantly, 10 of the 15 students definitely planned to take a fourth
year at Vorthwestern,'and only two planned to 1eave. All, but ‘one, planned
on post-graduate studies. However, only half had decided on &-hareer.\
Only three students sai¥ that ISP affected their career choice by.exposi;xg~
them to other figlds. ‘ e

A brief eight—iterm\survey questionnaire was mailed to 125 different

highly ratediétﬁduate departments in 1977-78. A total of 103 departments

(822) responded. The overwhelming majority (85%) of these departments
felt that an ISP graduate with the anticipated outstanding credentials

would be admitted, and most would award financial aid as weil. Overall,

-

87% of all respopdents rated ISP as more than "adequate" as an undergraduate -

”

13 3

4



-xiii-

Qéckground for obtaining a Ph.D, with the average ratiné being "good."
Qver &Oi talt that a program similar to ISP would be of value at their
university, while only one quarter dis:yreed. The objections raised to
“iSP were program inflexibility.“absence of laboratory experience, and
independent projects. Mathematics departments tended to be the most
critical feeling that students needed more adv;nced courses that cou1d~be

obtained in a fourth year. 'Since most students in the first class were

planning on a fourth year, this objection was likely to be met.

&
L
~u
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- 1. OVERVIEW

-
»

The following chapters of this document prasent the results of an

N #
extensive eva.uation of an innovative undergraduate curriculum at Northwestern

*

\a market research study, and both (3) a systems, and (4) a curriculum

University (XU) known as thgalntegraced Science Program or ISP, for sﬁort.
“he avaluation of ISP did not aiways resemble the final pro;uct: contained

in the remainder of this report, and it may be instructive for those en-
gaged %P similar afforts or che histdfically curious to glimpse the develop- -

‘ment of the evaluat;dn. Thus this introductory chapter will present the ‘ N

history of the evaluation 50 that the cbservations noted below can be viewed

- from a wider perspective and with a deeper (perhaps more colerant) under—

atandlng " \ .o . ~ . . ~ .

»

afiar our first meeting with the newly' appointed Director. of ISP,

Dr. oberz C. Speed, in the spring of 1975, we were asked to develop a .

»

prelininary evaluation plan as part of 2 grant proposal to the National

Science Foundation (NSF). WOrklng with Professors Boruch and Campbell, an
. &
inicial avaluation plan was wriczen and 1ncluded in the proposal submitted

+« to NSF! s Alcerﬂatives in Higher Education Program. Four evaluation’

approaches were proposed: (1) a‘comparati?e educational analysis, (2)" .
evaluation. The first two of. these were to be conducted by the Psychology
Dcparemtnt '8 Division of Mbthodology and Evaluation Research (and later .

i:s Cantaer for Evaluation Research) under the direction of Dr. Paul M. Wortman.

6tiginally,\:he compiiacive edhcac;onal analysis was to QVéldite the™ > ~r

’éduhatian in science and mathematics provided by ISP relative to that

offered by the tradi:ional scieuce curricula at Vorthwestcrn. This was

to, invnlve camparisons of bnth general science knowledge and mnstery of

3



?

* spacific information in the basic sciences. The study was predicated on
. " our abilicy to lreate reasonable comperison\groups for use in a quasi-
experimental analysis. Groups considered were Yorthwestern~bound science
studeats invitad to join‘ISP atfter acceptence at :he University; those NU
students meeting ISP stansards, but not invited to enroll in ISP; and
fina;ly those students enrolling at N§ .because of ISP.
Since almost all ISP students were recruited directly (see Sections

2.6 and 4.1), this design had Eo be revised. Where studen; eumparisons‘

*

‘were apprépriate, students meeting ISP admission cirteria an taking science
courses were used. ‘The eomperative analysis also was changed to take ad-

N

vantage of the mandatory course evaluation that occurred at this time.

Instead or developing special questionnaires and inatruments, the com-

\
\

parative educational analvsis employed a sllghtly modified version of the
University course evaluation form to assess the ISP courses. This. allowed )

the ISP curriculum to be compared to a variety of similar courses as is

A

described in :hapter 3. Thus the comparative educational analysis was

“

related to the curriculum evaluation. .

~

“The curriculum evaluation, ‘which was not initially to be .conducted by

-

. . the evaluation team, therefore became a primary focus of our evaluation.

k]

The emphasis of Lhe‘cu;riculpm evaluation, however, was on program monitoring
N < ‘

or rormative evaluation. Tﬁie kind of evaluation focuses on program op;
eration aed feedbaci;.“ During the initial ehase of a new program, continuous
feedback to the staff (i,e?, faculty and adﬂinistiators) is essential to
allow the necessary adjustments, refinements, and improvements in the

. courses as quickly as possible. The rigorqus evaluation of a program's
o%erell impact, or summative evaluetioe, only eeco@es ﬁeaningful after a ‘
'program has developed and is operating as~0tigina11y envisioned.

a ) ) 1 8 N * kY
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With this in mind. a course evaluation questionnaire (CEQ) was

) designed (and, initial;y, regined on a quarter-to-quarter basis) for the

‘bfimary purpose of providing th; rapid formative feedback essential to

program development. During the first twoubears;of ISP (1976-78), we \ ‘\\\:
administered the CEQ fo;-all ISP courses at the end of each quarter. The |
means and standard devigtions for all questions with ‘numerical ratings were:
éomputed'along with a summéry of all comments to the open-ended essay
questions. Th%; idformat{Pﬁ was forwa:aed to the instructors, ISP dir%cuor,
the dgan, the department chéirman, and the University office iﬁ'charge Sf *
processing coursé“evaluations. In addition, the instructor was provided

-

w.th the full list bf student comments. .

The tirst year of ISP (1976-77) was viawza as a developmental year
requirlng formative evaluation. For chis and other reasons (noted- bexow)
~the second vear ot ISP was used . to conduct the summative curriculum evalu-

N

ation described above. 1In addicion to the CEQ, a Summary Questionnaire was
administered each quarter to determine how integrated the basic science
courses in mathematics, chemistry, and physics were. ‘The 1ntent, then,
of this aspect of the evaluation was tg move from an aésessmeﬁt of in-
‘dividual courseg an& instructors to an assess@ent of the ﬂrogram as-a wholg:
The market research study involved a questionnaire survey of the
acceptability of ISP gtaduat;s and ‘the’ transferability of the ISP principle
to other universities. This‘plan remainyd constant over t@e course of the
evaluation . and is &;scribed in Section 5‘3f
The last component of’ihe evaluatiéﬁ originally proposed involved an

assessment of ISP-as a system. The burposg of this study was to understand

"the reasons for the success and/or failure of the whole system and its

> ~



componeuts, chiefly fof the edificaticn of the national educational
community." The design was at that time on}y "tentatively formulaﬁed“
and was to be conducted by another group at Northwestern. ﬁcwever, due
to\fisbal limitations to be discussed below, this component of the evalu-
ation was also ccnductad by the Center for Evaluation Research.

The systems analysis as developed by our team involved extensive -inter-
views with both staff and éiﬁdeuts in ISP as well as other relevant members
of ‘the Northwestern community such aé deans, department cha;ém;n, and
| ?ther\facqlcy meibers. Tyese interviews served a variety of purposes. E

o \ First, thé;_leowed us to document in some detail the organizational effort
and processes necsssary to astablish a program like IS% in a university
&setting; This history is described in Chégter 2, ggcoﬁﬂ,»interviewécwere )
- useful in understandingawhy students droppgﬂ out of ISP. A series of such
1nt§rviews were conducted during the second year and are reported in
Section ;.3 And finally, intervigws‘can also be yaluable in assessing
the iméact of .ISP on those who reﬁain«in the program, eSpgpiéiiy on their
career plans. This study was conducted during the third yeatr with the «
first group of ISP graduates-to-be énd‘is reuorted‘in Section $¢2.
In addition to these.interviews, a questionnaire was developed to
assess the impact'of ISP on students' attitudes and behaviors. This so-
_called Survey Questionnaire was also administered to a comparable group:
" of non-;SP students as noted above. The results of this study are presented
in Section 4(2.\ Finally, a number of other analyses are also presented.
These fnclude the results of ISP's recruitment activities (in Sectionm 4. 1).~
and the impact of the ISP curriculum on stnden:“grades (in Section 3.2).

Overall, the evaluation of ISP involved a variety of methods, designs,

. . 2”




and analyses to trace its ovigins or history (Chapter 2), to determine the
effectivenéss of its curriculum‘(Chapter 3), and to assay its impact on
students (Chapter 3) and their career plans (Chapter 5).

All of this*depénded on the availability oétadequate funds, and fiscal
congtraints did effect the coanduct of this evalgﬁtion. The initiai reguest
‘to NSF asked for $60,000 for the evaluationl <A1though NSF finally awarded
337& 625 to support ISP during its first three years (1976-79), only. $7 000
was available to pay for the evaluation. As a result, the first year of
ISP involved quite liﬁited evaluation activities‘conducted by a graduate\‘
student working~part-time under the Center diregtor's supervision. The work
fangsed on developing a curriculum evaluation instrument and initiating the
parke: research study.

In the spring of 1977 a feépplicatién for support of the'evaluation . .
was made to NSF. This time the request was granted and an additional
$44, 000 (586,400 including indirect costs) was provided to conduct the
' avaluation over the two remaining years of NSF support. The funds were used
to hire two graduate research assisFants full time. However; since N§F
fun;ing was to end in May, 1979, before the first ISP class graéua:ed, an
s addiéional constraint was placed on £h; évaluation. Because this document
was dée before‘the conélusion of the third academic year of ISP's operation,
it was\dbt\géssib;g to eoliect. analyze, and rep;rt on data from the ena
of that yegr:\ Jor were we ablé to ‘obtain complete information. on smdentzs'"~
career plans. As d\gsfglt, the general emphasis‘of the evaluation is on the
second yééx of ISP. Tﬁfs\yés a fairly stable year for the program in which

™~

- .to .conduct the summative en#iaatiea~e£~€5emeurrieﬁlumw ‘At -least -for-isp-—-- -

N

fgeshmén. the instructors and the\éqprses were the same as the first year.
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- judgment, it did result in numerous administrative problems.

From our perspective there are a number of lessons to be 1earned‘from
this experience. First, a program outcome or impact evaluatioq should have
longer term support than is provided by project development funds. For
a relatively small additional investment this can be accomplished for
most projects including ISP. Second, it is important that evaluation fuﬁds
be separated from project funds. NSF was most concerned about the inde-
pendence and objectivity of an evaluatioﬂ:cogduc£ed by another part of

the same organization. And yet, after they were reassured of our ability

to conduct a thorough "and unbiased evaluation, they placed the gvalﬁation

funds under the administration of the ISP Director. In all fairness to NSF, °®

it should be noted that Northwestern, unlike many other universities, has

not developed the necessary fiscal mechanisms for removing such funds for

»

separate administration. While this, in our opinion, did not affect our

L]
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In summary, the ISP evaluation presented in the remainder of this

hY

k] N - ; .
report is clearly the edd product of an evolutionary process. Like most:

research studies, it developed in accordance with both social and fiscal

-

dynamics. As the ISP program moved from theory to reality, the evaluation

also came into sharper focus. Within this context, the availability of
funds ultimately determined the form of the actual evaluation and the

‘components selected.
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2. HISTORY

2.1 Introduction

T The Integrated Science Program (ISP) at Northwestern Univeréity was
instituted in 1976 to provide an accelerated interdisciplinary education

in sclence and mathematics for intellectually svperior students. All seven
natural science departments (astronomy, biochemistry, biological sciences,‘
chemis;ty, geological sciences, mathematics, and physi-s) of Northwestern's
College of Arts and Sciences (CAS) participated in all phases of the develop-
ment and implementation of this program. ‘

The primary goal of ISP is the establishment of a broad*accelera?ed
program leading to a B.A. in science within three ye;:s. However, a éariety
of optiong“such as dual majors, late (i.e., in the sophomore ye;r)\en;ry,
and a fourth year provide bothiflgxibility and cppo:tdhity for specialization.
All degree options are structured ?rimarily to qualify Isp géﬁduates for |
advanced §tudy leading~to the Ph.D. in mathematics and sciences. The
deveiopmént of a sciencetbrogram emphasizing bréadth but also allowing
opportunities for séecialization presgnted a number of problems that ?eré
not easily or immediately solved. This report will attempt to identify and
* explicate the'féctors.involved in the development of this innovative approach
to undergraduate science education. .
| in order to reconstruct the history of ISP, personal interviews were“
conducted with the individuals involved in the pianning and development of
the érogram aﬁd CAS documengation for the years in quéstiqn was consulted.
_The results of this inquiry‘illustra;e many of the challenées that may' face
other institutions considering simila£ programs .

Y
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2.2 Origins of the Program

Tﬂ# concedt of an‘integratéd science curriculum emerged from a *
gruwigg concern at Northwestorn that overspecialization in the traditional
scientific‘disciplines was making it less likely that talented students
would entar the newly emerging interdisciplinary fields of science such
as biochemistry and geoiogical sciences. This situation was exacerbated
by ch; requir;ment that students declare a major at*the end of:their
sophomore year--a point at whicﬁ ﬁhey would have Peen exposed, almost »
exclusively, to the traditiomal sciences.’ As ‘early as 1969 and 1970,
D{. Lawrence Sloss, then chairman of the Department of’Geologicgl Sciences,
proposed to the Division 1 (natural sciences) Council of the CAS that a .
basic curriculum, emphasizing breadth of study, ‘be established fo; the
" division. In;tially conceptualized as a general program for all science
students, the proposai§was not found acceptabie‘ﬂy the Council. By
January, 1974, however, the Division 1 Council 4;; recognized the need
. for small specialized programs aimed particularly at the more talenQedf
Student, and a proposal for such a program, brought forward by Dr. Sioss's‘

successor as chairman of the Department of Geological Sciences, Dr. Ffed

\Mackenzia, was recommended for study by an ad hoc Study Committee.,

»

2.3 Program Development

The Committee, commissioned by then Dean Hanna Grey, was chaired‘by
Dr. Sloss and inclu&éd Drs.*A. Louis Allred (CAS and Chemisﬁry). Laura
Bautz (Astr}:nomy) » Laurie Brown (Physj.cs)‘. Erwin. Goldberg (Biological
Sciences), Mark Pinsky (Ma;hamatics) and‘RobérE Speed (Geolog;cal Sciences).

Ali were chosen on the basis of expressed intereast in the creativ

such a program.



. bprogram itself was approved by the College of Arts and Scilences in January,

In its report of June, 1974, the Committee agreed in §rincip1e that
a-ﬁhﬁkram of this nature would be beneficial in both attracting talented
students to Northwestern and meeting their needs once here. it recommended

that a highly struc.ured curriculum be established that was geared to

advanced entering atudents with skills in mathematics (differential and

integral calculus); advanced placement on at least six of the fourteen CAS
Y
arts and sciences requirements was also assumed as a prerequisite to this

>

»

curriculum. In‘addition, the Committee recommended ‘that. several degree

*

options be offered within such a program (see below) and concluded by
. h )

calling for another Study Committee 'to develop a tentative curriculum and

"address tha fprthef questions raised by such a program.

‘ Upon rededpt of this report, Dr. Rudolph Weingartner, the new Dean
of CAS, formed a second Study Committee, in July, 1974, chaired by Dr. Speed.
The other members 1ncluded Drs. Allred, Bautz, and Pinsky of the first
Study Committee along with Drs. Donald Ellis (Physics), Robert Gesteladd
(Biology), and Néil Welker, (CAS Associate pean, Biochemi;try)f In its
report of October, 197A,‘this committee recommended thag Division 1 ;dopt
a new integrated science program as defdned for a minimum evaluation period
of three years, and that a Director be appoinced to handle administrative

matters, including the recruitment of students and the search for outside

funding. This report was approved. at that time, by Division 1, and the

13
»

L4 - N

1975,
The report of the second Study Committee dealt with a full range of
issues raised by ISP, including its educational objectives, curticu;um,

degree options, student‘redruicmodt, and funding. The first three of

&
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these were discussed in some detail, while the last two were, addressed

. trum of educational objectives, many of which might‘be regarded as mutualiy
. A \

only in princinle. \ - ) o7
. N “~\ .-

Recognizing that the number of the s:udents in ISP wauld be relatiwely

' v
. .
+
C e

small (e. ‘, about 30 new students a. year, for a total af: 90»100 at any
/
time) and that they would represent a- highly selected[group of intellectnally

girfted scholars, the Committee did not hesitate to recommend & broad spec-

LR

* A

contradictory for less tglented students. Thus, the Committee stressed .
the need for both educational depth’ and scientific breadth;* it asked that .

the program both train students within the specific discipline' yet provide

for maximum career flexibilaicy.' It, also urged that Several speeific 'pro= BRI
“‘ Al

a

visions for peer interaction be made, on ‘both educational snd personal

* LI

levels. For example, the proposed curriculum provided for weeki§ seminars

to foster group interaction, permit presentation of student reports, and

N
N
L)

N N
allow for additional contacts with other members of}ISP and relared dis-

ciplines. Perhaps more importantly, it recommended\that,-sdbjégt to

?

‘ availability of funds and regources, special facilities for XSP students o
0\ s . N

3
\ N *

be prcveded on campus. « ‘ . *

v
N 1 A

With regard to recruitment and funding prqblems,*the Comittee styessed .

.

-

~that ISP was to be viewed as an innovative program for a selected group

» -

of advanced students, with very high admission stendards. The unique |

nature of the program itself was viewed as a strong source of group co-

a

hesiveness, tending to motivate students in the program beyond customary °
levels. Maintaining suck a_high motivational level would clearly require e
both the talents and enthudiasm of dedicated staff, as sEIl as a full tange« N
of fecilities, and ,the committee recomnensed tha: outside funding»be’
sought to increase the scope of the program beyond the cspactties of the - :-

limited University budget. . (:?(; P ‘jri
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As eﬂvis sned bv the ;ﬂmmittee, the baSlu structura of the curriculum

- .

would consist of a Iour-quarter core sequence emphaslzing rigorous pre-

i S At

sen:at;ons 9% mathematics, physics, and chémistry. Materials presenced

ia any of these areas during any quarter should be maxima;lv integracad

-

across tde disciplines: thus, in the first quarter, students would bé

congiduring‘vector problems -in mathemhtics. applications of these problems
F

(a.3., vector minetics momentum, and free~bodv problems) in physics, and

rela:ed applications (e.g., chemical &1ne:ics, bonding) in inorganic

chemistry. Similarly, ia :he sacond quarter, méthemanics would stress work
» \ ‘
in -*e-da and surfaces, «aading *irect ly to appl itacions in ohysics (2lectro-

- magnatic «:ze;ds, 2lectrostatics, alactgic potential), and droviding a

.
A}

N

5 )
founﬁacicn 2T Joncepts of 'orzanic chemistry, © -
- * N
- -

o

After the iaicial four-quartar core sequence, the curriculum would

[N " v * ~
branch into four derivative segigiees: 'life sclencés, physical sciences,
«\ ‘ > » 0y ‘ -

Y : . . . N )
mathed®ics and jnodern physics, as welles allowing, in :. 2 third vean, . °
. . N - o » ’ »
.sevaral further liberal arts options. Concurrently, a one-credit .-per year
AN

-

4= Seminar was proposed (?EQ%ﬁar courses are J credits each) thag would provida

+

additional oppor:unities‘for‘integrating and interrelating *the various

Al
431 T )
.nateria.ls. . * - -
R . . .

Finaily, the commit:ee also recommended the appointment of a full*time .

~
-

& Direccar for the progtam, an advisory committea, consisting of represencativns

a

of »enartmencs invalved in ISP to provide liaison with those departments,

and a full-time secretary. In addition, the commiztae recommnnded that a

L]

" means of aonitoring a;E evaluating the progress of ISP be established.

- A )



~

As noted, this proposal met with the immediate approval of Divisiom 1 _

I

of the CAS; and, when reformulated by Dr. Speed for preseantatrion tQ the - f
. . . N

: ‘ . . P
. full CAS, was approved bv that body chree months later. Ingxaggh,“lQ?S,

"~

Aww

N Jean Weingarcner apnointed Dr. Speed as director pffISP, with an advisory
- ? . e N

[y -

ccmqittee‘consisting ot Drs. Gestaland, Piasky, Sloss, Welker, Mark Ratmer

. (Chemistry), and Paul auvil (Physics).

-
~

5

.+ Fundiag

PN

In xeeping with the saecond Study Commicsee's recommendation that ISP
v ) )
seek axternal funding, several sources were investigated, including’ the
NSF's Alternatives in Higher Education program, Exxon Foundation, General -

Sleczric Foundation, the Lilly Sndowment, and the Sloan Foundation. A

*

formal proposal was submitted to NSF in July 1975, and support for the first -

A d

three vears >f the program, totalling 3&18,000, was granted a vear later.®

»

Yost of the funds (over 90%) were used for faculty, with. smaller amounts

providing secretarial 2Xpenses, Cravel, equipment, and evaluation costs.

» @

-
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Degrea Cotions

(1] "

R}
S ol

-«

s ® N

“

There were six different degree options and transfer possibilities
L J

o

. Spaciiiad Hy the second Study Committae that are currently availabla. Since
this repor: is .being submitted just as the first ISP students graduate. only

preliminary iaformation is available on 4ow many and which of these optioms

S will actualilv de chosen by ISP students (see Chapter 3, Section ). The aorions.

.e

Y

q

N ‘ 1. Thtee wear ISP degree: B.A.. in science
) 2. Dual major: ISP degree with B.A. in departmental major. Since

»

ISP is an accelerated thrai}year br&ﬁram, departmental requirements can

FA RN N 2 »

be met in the fourth vear. 4 : . . ..
)
» ~ 9
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" that is, for programs for which formal zourse requirements have not yet

C =13~

-

. wd
3. Dﬁa; major: ;SP degree and interdisciplinary or ad hoc maipr;

ES

been established. i/

2

4. Combined B.A.-M.S. programs; the‘Ma§ter's degree can\beiobtained
in the fourth year. | . »

3. Late entry into ISP: t:ansfer is possiblé up to.the beginﬁing
of the secong year, withouffexceeding the nogmal four-year span. -

6. Transfer to departmental majors: . students can transfer out of

ISP at any point. ‘ N ¢

-

R}

Beginning in 1976, ISP students applied‘éeparately-to the\UniVersity

for three-year B.A. status. As of May, 1978, all ISP students have a-

waiver autbmatically grantiﬁg them three-year status. Since ISP is an

_entirely new program and firm evidence of its acceptability to graduate

schools has yet to be shown (see Chapter 5, Section 3), students planning’

L

‘to continue onto graduate schools in the sciences are encouraged to complete

a fourth vear concentrating on theif chosen areas of specialization.

N . Y » . 7 s
Those who have chosen to leave after three years appear to be oriented
primarily to the biological sciences including medicine. (& brief dis-

cussion of these issues, focusing on the first graduating ciass, is also

presented in Séction 5.2).

»

2.6 Student Recruitment i . b

*

Since ISP was désigned as a limited proérqm to be made available to
a sméll group of inﬁellectually superior students, the advisory committee
decided to set high admission standafds. This was«doné not only "to recruit
the type of student who» was most prepared for such a program, but also to

attract superior students to Northwestern.

N
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Students are expected to;havc taken four ycars\of English in high
school, at least two vears of a foreign language, - four yearS\of math-
‘ematics including one year of calculus (mandatory), three years of science -
+ (with chemistrvy mandatory) and two to four years of history and social
science. In. addltlon, appllcants must have an SAT quantltative score
higher than 700; a high SAT verbal score; high rank in high school graduatlng‘“
class, and high grade point average; evidence of additional effort in
science beyond the claésroom experience; andistrong letters of recommen-
dation. \Progessor Speed indicated that, since the high school graoe pdint

average aud\SAT quantitative\scores were high for nedrly all the candidates,

Ed

Jhe paid close. attention to the SAT verbal score, which was.conéiderably more

variable. 1In choosing among appliccnts who seemed equal with respect to

Y

aptitude_for and interest‘in science, Speed favored those who had shown
&vidénce'oﬁ.highlcompetence in other ar;;s as well (see Section 4.1).

Students meeting these requirements can enter ISP directly in their
first year, or transfer into ISP from other programs at Northwestern or
other universities. Late entry into ISP is feasible at the end of the
’irst vear since all ISP courses are completed within three years.'

In order ;o attract prospect ve students, the Admissions Department
at Northwesterq directs three major recruiting efforts: Kl fall mailing
of the ISP broéhure (see Appendix A) to science and mathematics chairmen
at ;bout 8000 sglected secondary schools with strong science programs
across the country, a similar mailing to the approximately 10 000 ‘students
who express an interest in science on the CEEB tests: and fi : on-campus |
programs for proapecfive students and their parcuts. ‘The ISP brochure

briefly describet the program, majors and degree options associated*with

' 30 .
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ISP, qualifications for ISP, application procedures, finangial aid, the
faciiities, and the ISP course sequence as well as the:benefits of the
‘ mult;disciplipary approach of the pro§¥am. Inciudéd in the brochure is
a card which\che s:udént may fill out to receive an applicétion form (see
_Appendix‘ﬁj énd)or a&dit£;nal information‘about ISP.
: ,  In addition to these University effc¥t$, the Director 55 ISP maintains
"a list éf‘séience teachers across the country from whom he solicits
candidates. Prospective stu&énts suggested by these teachers also‘receivg
program descriptions ;nd ;pplichtiqn forms. There are no systematic contacté
. between the IS? faculcy‘and ?rospective stud;nts. If the student‘vis;ts
. the campus, the Direcgor generally has a short chat with him and sends him
to sit in on a first year ISP math or physics class. Thé ISP staff doeé
‘cnot visit high schools, make presentations, or .do any furtggr advertiéing
for the program than igﬂdone by the Admissions foice. O .
Directors Speed ahd Pinsky have been in charge of admission to the
. program -- Professor Speed for the first two years of the program and
| Professor Pinsky for the third year. Applications are sent to Ié? by
prospective students at the tiﬁe tﬁey apply to the University.\\@here have
‘been several instances, of students interested in écignce getting infor- j
: ‘ mation about ISP after applying to Northwestern, but this is generally
not the case. The Director of ISP reviews the applications and ranks them.
Initial ranking of candidates for ISP is typically ;ompleted in’
‘ Maich. and offer letters are senfﬁ&o seiected cgpdida;es by the\m@ddle

of that month at the same time as general University admissions. Depending

‘55 acceptanées, further offers may be made until the qﬁota of 30 students

o

for the 1 ‘ng class is reached.. S s * .

L ¥ 4 . »
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C2.7 Curriculum Development and Teaching Arrangements

b

R A broad outline for the ISP curriculum was developed by the first

N, ~

Study Committee and later details elaborated by the second Committee. i
with only @inor chauges, this model has been retained throughout the
actual implementation of ISP (see Teble\z-l),\\The~eyaluetion of the
curriculum is discussed in Chaoter 3. of this report.k
“ As presently established, ISP requires‘a minimum feculty of nine,
- eech teaching three courses per year. Since the nature of the program
iplaces more than average emphasis upon the enthusiasm and’ dedication of
the faculcy, volunteers for ISP were reeruited in consultation with
departmental ohairmen and the Dean of CAS. ISP faculty were almost
entirely supported by NSF funds during the first three years of the
o program. *hese funds compensated the departments involved for the
\ﬂrelease'time from- other teaching responsibilities granted the ISP

H

faculty by the Dean.

In addition to currieulum, degrees, and faculty, Northwestern University

4

’ has also designated the upper floor of Deerborn Observatory for the ex-
clusive use of ISP. This floor houses the office of the DiYector,
elassroom’soace, and a comfortable lounge for ISP students. A comouter
terminal is also aveilable. elt was falt that the availability of these
'designated ISP areas end facilities would contribute to the development
of a homogeneous program for the students, ard aid in the formation of.
group cohesiveness and interaction. On the other hand, the ISP advieory
committee did not feel it was appropriate to extend this policy of
academic exclusiveness to the students' residentiel\life and thus diq
- not endorse a special ISP dormitory. (Thes~. aspects of ISP are discussed
further in‘Chepter 4). \
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ar Ond

ar Two

ar Three

4
%

C Fall Quarter

Math X1 (891 - 1)
Multldlmeusiugul calculuy
Physies X1 (A2%-1)
‘Mechani us

Lheml:.tly X1 (AIB- 1)

Math X4 (€91 - 1)
Boundary value problems
Physical Science Yl

Geolugy (€IS - 0)
Physics and chewmlstry of
carth (the solid earth)

Chemlst;y X4 (C48-0)
l'hys lcal chemistry

Liberal Ares

Mhysics Y3 (C38 - 0)
iigh enerpy physlus~

Lite Scleaces Y3 (Blo]ugy C10)
Cell blulm,y and phys tology

Libewal Arts
Liberal Aves

......

AR T SR

Tlauliv &1 -
. Al »

> IS? Curriculum

- W e W e Wt B omw wm o .

Math X2 (B9l -~ 2) °
Vector differential operators
and ordinary ditfgrential
equat ion::.

‘Physlcs X2 (A25 - 2)
Electricity and magnetism

Chemlstry X2 (B18-1)
Orpanic chemistxy

Liberal Arts .

ittt i i e R i T e Al e R RN A

- x

>

Math Y1 (CY91 - 2)
Functions of a complex
variable

Physics Yi  (C36 - 1)
Quantum mechanics

*Life Snienges Y1 (Blouhemistry CO2)
Princip]es of bilochemistry

H

Liberal Arts

el R T T R O O T O

Physinal Sclence Y2 (Physics. C—jl)
Astrophyslus

Life Sclences Y4 (Bio]uby Lll)
Biology of perception and ,
wewory ~

Liberal Ares

> Liberal Arts

. W TmeR W W M o mfee w s

..Spring Quarter

Math X3 (891 - 3) i :
Systems of differential equations,
- linear algcbra, and infinite serias

Physics X3 (AZS ~3)
Waves and Dscillation§

Chemistry' X3 (B18 - 2)
Organic chemistry

Liberal Arts

- Math Y2 (C91.- 3) o
Probability angd statistics

Physics Y2 (C37 - 0)
$olid-moleunlar-atomic physics

Life ‘Sciénces ¥2 (Biochemistry c03)
Physical and mathematical
biochemistry

PRI E e R e W RS W W W W W h e R whm e

Liberal Arts

TR R W W W BB mem ks A N il R R R W e v St S e e W W WA m dh e Biws e &
-

Life Scientes Y5 (Biology C12) -
- Population biology and
evolutionary theory

Liberal Arts

Liberal Arts
Liberal Arts

~~~~~~~~~~~~~~~~~~~~~~~ R R R I e

»

X courses are core sequunce
Y courses are advanced sequences

-

-,
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2.§\ Depé;tmental Attitudes Toward ISP

In general, a program such és ISP can benefit individual departments
in two different ways! first, in terms of qhat it contributes to the
Upiversity as a Qholg and second, iq«terﬁs of what it contributes to 5
any dgﬁattﬁent individually. | Departmental attitudes t;owérd ISP\Xmay be
e#peCted Eo vary depending on how the@e‘two factors are pér;eived.\

In terms of ISP's value for Northwestern genérally, it is c%gar thetr
a program of this nature can.do much to enhance the national reputation
of fﬁe University in und;rgraduage science, gnd ;hus aid, at least }n—
.)di;ectly, in attracting new funding, high caliber faculty, and, perhaps

most importantly and immediately, more talented students. Moreover, the

existence of an integrated science program at gorthwéétern can provide both

a catalyst and an opportunity for the development of other interdisciplinary

courses and programs, and allow for the expansion of interdepartmental
studies. i

-
AN

“At the departmental level, the primary benefits of such a program
would appear to lie in its provision of optstanding undergraduate students\ ‘f
and tbeir‘potential for deveioping into graduate sﬁudents within the
‘ depa‘ttment‘ involved. W;lth these considerations in mind, individual de-

partments have viewed ISP in somewhat different fashions, depending on

»w @
-

its importance :9 their perceived needs. ) .o
From its inception, ISP\has received its most coﬁsiatent support from

the Deparfment of Geo{ogical Sciences, since it is, itself, largely an inter-<

digciplinhry field, drawing widely on mathematics, physics, and chemistry

as ptre-requisites to further trainihg ‘in geology. This department.had

the most immediate incentives for supporting ISP in terms of its relevance

-

L
Lo
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to ‘their needs, as well as its pOtEntial for developing students pr;parea
for graduate work in geology. For slightly different reasons, mathematics
and physics have also been strnng supporters of ISP, viewing it primarily .
as a meauu of providing interdisciplinary breudth to students possessing
basic mathematical and physical skills and goals. The Mathematics
Deuartmenc‘suppo'rued the program even ;;hough ihéy did not ‘expect to gain
graduate studeuts from it. The faculty felt that it was a good idea aud
che\dapértment would like to see ié grow.~ The Physics Department's main
incentive was the hope of getting good undergraduate students to transfer .

out of ISP or to choose a dual major in physics. ‘

The immediate goals of pruviding better students as dual majors or

. \Potential graduate students have been less comp2lling for chemistry, biology,.

and biochemistry. Some members of these departmgnts have suggested thau ISP
is weighted too heavily in favo- of the pnysical and mathematical sciences,
and have seen less potential for che‘implementation of their own interesﬁs
in the program. This has beun most pronounced-in che case of biochemistry,
which'does not appear in the curriculum until the latter part of the second.
year. Vevertheless, the initial ambivalence felt by members of these
departments with regaru to ISP,‘appears to have diminished now that they

too haveebecome actively and direcctly iRV’lvedﬁin ﬁhe program. In fact,
contact with ISP students has produced favorable attitudes toward the

program and heightened interest in recruiting them as majors.

-

2.9 Problems Encountered
It reviewing the initial guidelines offered by the second Study
Committee in outlining the Integrated Science Program; it is apparent that

both the owra;_l goals and the specific means’ advocate;l by that committee

‘ ~3{;
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have proven to be Qiable apd valuable recommendations. The program has, B
indeed, come to life’almosﬁ exactly as it was planned. This is not to
deny, of course, that several problems have been encOuntered in the im~
plementation of the program and chat, in all probabil%ty, other problems
will be encountered at later stages in the growth of ISP, |
* Perhaps the most rundamental of these concerns the issue outlined in
the preceding section. ISP has attempted to achieve its integrated char-
acter primérily by building its curriculum‘around‘a mathematics-pﬁysics-
" chemistry core, and this has led to a measure of competitivénesg both.
.. between these disciplin;s and the others represented in ISP, and witﬁin
these disciplines themselves. Thus, as noted, biochemistry was initially
e somewhat reluctant to invest heavily in ISP since its direct involvement
lay, at that time, some years in the futhre. Similarly, biology, which
is- introduced only ‘after the core years. has tanded to feel that earlier i
: ‘ emphasis on biological study would improve the integra:edness of the program.
And again, chemistry, although acknowledged as a member of the core trium-
: yirate. has felt that its role was being slighted relative to ma;hematics
and physics. This facior, combined with the feeling of the*departmént
th§t it was quite.comyetent to find high-caliber students on its own, also
led to s&me initial reluctancé to pérticibate ?3 fully in 1SP as it might
have done.
I:.should also be borne in mind that ISP is structured to call for )
above-average involvement in teaching from itg faculty:‘ since this is
not the path that leads most directly to academic advancement, a certain
measure of reluctance on the part of all-faéu}ty to commit‘thé{r éull

a

energies to this program cannot be seen as surprising. As a result, P

\“ 3#;' «?\ i |

Q . _ . .




most of the faculty involved in ISP have.been senior faculty members, -

who are no longer concerned with attaining promotions. .

a

- Other problems have élso been encountered on the élrect leved of

~

‘implementation of the program. For ei&tple, duting the first year the

faculty tended to ove;estimate the amount 6f material students coéld .
B handle in a given 1ength of time. While ISP students were intellectnally
: Quite advanced their maturity and motivational qualities still led them

to encounter difficulties with note-taking and long hours of study.

W

Similarlv. grading became: a problem, revolving around the'issue of whether
ISP students should be graded on the same (narmal) ‘scale as other stndents,
4 or be given more generous grades :to reflect their advanced standing and
heaviet workloads. (This issue is discussed in more detail in Chapter 3,
Section 3, of the present\report.) \
Another problem has been encountered on the 1evel of recruitment.
Sint; ISP is a novel program, more time and effort is requireﬁ to define
1t to high school students than need be expended on more traditional
programs. This prdblem, too, should resolve 1tse1f in a few ;ears. At\
tha; time, it is hOped, students will no 1onger need to be recruited, but
‘ will be recruiting themselves -into what will at that time, have become

_an established program (similar to that in ‘Honors Hbdicine)‘at Northwestern.

)

2.10 ,Egsential Factors In Deﬁthgiqg_An\Interdisciplinary }rqg;am.

-

What is needed :o achieve such innovative, interdisciplinary edu-
cational' ventures as ISP’ In reviewing the, albeit brief, history of

this ptogram at Vorthwastern. and by consulting those most intimately

\ concerned with bringing it into being, it is poscible to 1solaae several
factors that seem to have contributed to the formation of this program.

) : . 3q .
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‘program were those of enthusiasm and dedication on .the part of an ad-

. to win the commitment of the University itse.” to see that the program@

‘Weingartnei'was crucial ia obtaining administrative backing. It is

-22- \\ N

. The characteristics most commonly cited by the\pérticipants‘in‘the‘

w

A ]

ministrator, who would ideally possess enough breadth in science to be
able to enlist the suppor: of scientists in disciplines other than his
own. wonetarv support, and an effective recruitment program to antract

the necessary students weare also cited as key elements in the formation of

| o~

- a successful program. In addition, of course, ‘such a programymust be able

*

'is maintained. In this case, the enthusiastic suppcrt? of CAS Dean

-

-

equally essential for the pregram to have sufficient appeal to attract
a range of faculty willing to devo;e‘themseives'primarily to teaching and:
curriculum development, since no one individua1~can be expected to remain
with a program of this nature ove} a ioné period of time:‘

| While these elements may be fairly obvious, and not particylfxrly
difrerent from characteristics one would expeét‘of any succes;fﬁl program,
the’ history of ISP at Northwestern suggests that other‘factoré\have also
entered into'.the creation of the prog;;m, gpd i}lustraté the limitations
of other approachgs. For example, dedication and enthysiasm aloné appéar

»

by themselves as fgsufficient to establish such a program, despite its

worth, as the unsuc)eséful attempts in the years between 1969 and 1974

LY

demonstrate. Various factors such as administrative leadeféhip, changing

’

educational atti;udés from the 60's to 70's, the availability of funding,

and the increased competition for fewer students were all vety important.

9
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Beyond this, ISP was fortunate in developing two’ other aspects 'of
. 5, - ta A

its program/rrom the start. First, it was at all times tho“onghly inter» e \?

!

disciplidary, 1nvolving the full and open cooPetation of all departments*'

) L

" e involved. And second as a result of this coaperation. the initial formu- J
lations for ISP cculd be worked out in sufficient .detail to provide a-

: : ‘ ; 1§
_ clear and compelling blueprint for implementation.a Related to this, but‘

conceptually on a quite d¥fferent level, has been the emphasis of ISP on
establishing a# evaluation mechanism, which has perhaps managéd, by its Cy

exlistence along,\to\head‘off a variety of prgb{gms that might ha developéd

shad it not géen $o alearly evident throughout. Due to feedbaéﬁ-fromkthe i
P - evaluation, 'mmlementation probléms‘have been discovered and.corrected.
* " The ingtructors have‘gzen made aware of the leyél of the\student§' abilitias, e
‘while the students have become more aware of what the expectations of them R .
) are, and both have made adjustments. . .
by N ’ i
. Thus, it would appear that this combination of elements: close
» . A - ’ N A ';
. mutual cooperation in all phases; clear and detailed formulation of policy;
and provision for constant monitoring, in combination with the dedication . BN
of the participantsignd\effective‘University support, would represent the . ‘
i. ~ :
key elements designed to lehd to the success of programs of this natture, oo
. N ) . . . - '
. . . .
. . » Y »
. . .
. 3
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3. CURRICULUM

b

¢

A majbr focus of the. ISP epfluagigp was.on the curriculum. The ~
development of:a new set of couré s Tepresents the most immediate and
centr;i aspect of the prégram,\adh'che one that was most important to’
assess. In partgghlar,.the‘ISP staff was most in:é?%sted in obtaining =

' immediate feedback on their performance so that the curriculum could be

. »

improved. Thus the major thrust of the evaluation has been on the provision'~

-

P
of this.formative information gzg\nothd above). . s
L A 5 N -
; . 3.1 Course Evaluation

-
- el

Questionnaire. This#part of the evaluation involved the administration
N a 3

b

U ‘ of a Course Evaluation Quéstionnai;e (CEQ) for each ISP course at the end
‘of each quartar. This form was developed during the {}rst year (1976-77)
and extensively revised in the‘subsequent year to probide maximal overlap
with the éniversity's Course and Teacher Evaluation Council (CTEC) Form
which had been mandated that year. The CEQ consisted of‘43 items using the

e same five-point response scale as well as four questions with iariaﬁle

N\ response scales and three essay questions (see.Appendix C). The first 22

questions were identical }o the éTEC Form. As noted above, these qu;stion—

naires were designed‘to provide rapid feedback to the faculty and admin-
istration. This was given on a quarter-to-quarter basis in terms of means,
standard deviations and response frequencies.‘ In addition, the relevant

faculty members received a 1list of all essay question responses; faculty

chairmen and administration received summaries of these responses for all courses.

Questionnaire Administ;ation. Northwestern's CTEC qﬁestionnaires are
routinely administered in class at the end of each quarter; Students are

asked to respond in terms of only omne course at a time, and those absent

on the day of administration'are simply ignore&. The ISP CEQ administration

;f\ . N ¥ 41 ~
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difiered from these procedures in several ways. All three ISP course

evaluation questionnaires were administered at one sitting along with

1

L 4
th® Summary Questionnaire and, when apprqPriate, the Sprvey Questionnaires

-

as well. Extensive follow-up procedures were‘undergakén to insure that as

o .
many students as possible completed the questionnaires. °‘Thus, the ISP

N .
hY

o0 . .“ 8
" and CTEC questionnaires differe¢ somewhat in terms of content, admin-

-

istration, and sampling. o -
The net effect of these differences on the responses to the questions
cannot be determined. However, it would appear.that such differences should

not have 3 great effect at this level of the individual items; and the one
difference that could Be evaluateé (response rates) indicated ;n1§ an

average difference of 9% more ISP students responding than those in com-..
parison courses (see below). If anything, the lower response rates for

these non~ISP course comparisons probably are biased against ISP given the
propensity of many instructors to hand them out under favorable cifcumstances

(i.e., at one of the last classes rather than at the final exam.) .

Comparisons. The major question that concerns this section of the

report is '"Was the ISP curriculum satisfactory?" There are two approaches -
to answeiing this question--one absolutg and the other relative. Since the

CEQ used a consistent scale (1-5) indicating sétisfaction or dissatisfaction,

19\13 possible to determine whether the students responded positively to

the course by examining the mean responses of each class tn the evaluation

questions. Alternatively, one could assess the ISP curriculum by comparing

it to other Northwestern ;ourses, particularly thosé‘introductory science

ctourses in chemistry, machémétics, and physics. Tﬁis latter compariso§

was made possible by ac.iting an evaluyation form similar to the one mandated ‘Tm_;;;

A

- iy

s



by the Univeg§ity. ‘The resul;s of both‘approaches are presentadvgglow.

The comparison courses selected for these analyses were limited to
the three 'traditional’ discipllnes of mathematics, phys1cs, and chemistry.
Other couéses in Geophysics and Biologlcal SCIERCE were not considered,
both because they were not offerad at the freshmen level, and were bei;g
offered for the first time in 1977-78. In general, an attempt was made to .
find two types of courses go compare to the ISP courses: a general science
course within the same discipline, and, where possible, an advanced (or
honors) course also in tﬁat field. Where more than one section of a par-

o~ m—— > ~

ticular course was available for. comparison, the sections were chosen first
on the basis of comparable class size (about 30), and then randomlxhselected
from this set. | |

Since the ISP curriculum was designed as a seﬁuence of courses, an
attempt was made to find similar sequences for both general and advanced
comparisons. This was possible for the advanced courses involving freshmen
math, physics, and chemistry; and the general courses for freshmen pby51cs.

Such sequences, in Northwestetn S calendar. are characterized by the use \

of the same instructor throughout the sequence (as in ISP) and by a similar

———A L saw e e s e s o

»
3

prerequisite structure.

The majority of the course evaluation ‘questions examine the. performan“e
of the instructor. Since the focus of this evaluation is on the overall
program and not on specific people, thqﬁe questions that provided global
assessments of the course were used ih the subsequent analyses. Specifi-

cally the following three questions were used: .



Question 1l: The course material was presented on too difficult
levelsfor me.

Question™2: I feel 1 learned a lot from taking this course.

)

Question 8: ‘I am glad I took this course.
We expected that ISP students would rate their courses as: less difficult,
more informative, and moré\satisfying.

»

ISP Curriculum Evaluation. The means on the three evaluation éuesnions

f;:r the ISP freshmen courses in mathematics, ﬁﬁygics, and chemistry taught
during 1977-78--t§e second yé;r of ISP-—afe presented in Table 3-1. These
~courses were being taugh; by the same faculty for the second time, and thus
represent‘mo;e developed, stable courses that had received formative evalu-
ation. As can be s;en from these results, the ISP courses are gener;lly rated
quite favorably. However, there are some differences among the math, physics,b
and chemistry courses. For freshmen, the average ratings for the math
courses are superior to the physics course which are, in turn superior to

the ;hemistry cgurses. All Yratings for ;he math and physics courses are
significantly“differeng from the neutral (i.e., 3.00) point while only
Question 2 is signifihantiy\better than ﬁeutral for chemistry (all p§ < .01).

ISP compared to non-ISP Courses. Table 3-1 also contains the wmeans
* N . -

for a set of similar non-ISP cour<es. These courses represent the general
‘ N e
sclence curriculum (G) a student would probably take if there were no ISP

courses available. The compacrison courses were selected with the assistance

of the ISP faculty. A number of advanced or honors courses (A) ére also

available and the data from these courses are also presented.

¥
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[ Table 3-1
- Means of ISP Courses and Comparison Courses: Freshmen
Fall <%  VWinter . Spring
. ISP Comparison ISP Comparison ISP Comparison
. : s a G A G A
' Mathemacics = 391-1 815 B90-} B91-2 B18 B90-2 891-3 Bl19 B90~3
Question . ! R
-1 3.97 W3.8,. 2.79, 3.84 3.70, 3.29 3.92 3.41,, 3.33
2 1.57  2.53,, 2.32 1.80 2.37, 2.14 1.96 2.88,, 2.22
8 1.60 2.33 2.26 1.64 2.15 1.86 1.96 3.24 _,2.22
.. Phvsics A25-1 a35-1  A90-1 ~  A25-2 A35=2 B9O-2 425-3  A35-3
jQuescion

Byy 3-33 3.56 . 3.71,,
1.44 1.92° 2.48,
1.78 1.92 2.7

L]

—
O o WL

%*

[ 25 F S0 X

op 1o b
(9% 4

o ¢
P

w

o

Chemistr: ATS A03 aA70 B18-1 B10-1 Bl8-ls  B18=2 810-2 B18-2s

uestion
31 3.40 3.62
23 2.08 1.84
27 2.64 2.19

sty
(F RN
[
y 4
[ 2]
~
£
19 19 W

Means of ISP Courses and Comparison Courses: Sophomores

Mathematics  C91-1 - Cl6 €91-2 Cl0-2 €91-3 ¢
' Question - ' \ % ’ ' .
1 3.3 2.65,, 4.12. 3.11 3.79 2.9
2 1.91  2.85, 1.82  1.84 2.5 2.32
3 ©2.08 3.03 1.94 2.32 2.42 2.86
Phvsics ~ C3¥ ° C30-1 c37 . C33=-1
" Question
M 2.69 3.08 3.60 3.60
2 2.19 1.62 2.27 2,10
3 2.69 2.15 2.60 2.60
Chemistrv C40=1  C40-1s
Question -
i 3.86 3.13
i 2 1.91 1.53
N 8 1.86 2.21 ¢
" ALz
NS |
““' Rh(p < 0 R
*p < .0%)

~

" s ¥ same course as ISP.
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A variecv oI nonparametric and parametric analvses were performed on

wn the data. Generally, chev yiald the same pactern of results. Overall,
ISP Ireshman :ourses are viewad more positively cthan cﬁe non-ISP geﬁeral’
science courses. A Mann-Whitney L test of the combined ratings for the
three questions was s.atzstiually smgn;:icanc (U(9) = 20, p < .05 one-tailed)
in the positive direczion. A mult*variate analysis also reSul:ed in the same
;9nclusion(§(3,?0) = 6.60, o= .009). JAnalysis of the queStions individually
inai;ated‘-hat the students raced the ISP courses much higher in terms of learn;#g
and satisfacgion (QuQStzous 2 and 8), but not in terms of difficulcy.

The analysis bv dlscipline, however, produced a di:ferent pattern ot
results. dere both the mathematics and phvsics courses were found to be \
qu;éa super;qr to their non-ISP counterparts (U(3) = 0, 3 < .05). The chemistry
courses on the other aand, Qere consistently rated aé 1e;S éatisfaﬁtcry than
their nontISP councerpa?ts (U(3).- 0.2 < .05). In the multivariate analysis

this produced a significant interaction effect between typeof course

(ISP or aon-1SP) and discipline (X(6.18) = 3.56, p = .017), with all three

questions contributing to tﬂis effect. During the first years ¢f ISP the
Chamistry courses were not generally special ISP courses but in a number of
cases 5313-1. 318-2, C40-1) wera only extra sections of larger advanced
c&urses. This »aused some dissa:isfaction among the ISP students and is
ruflectnd in their lcwer ra:ings on the course evaluatiOns..

Sh.‘a. m the whole. thesg r¢3ul:s are flattering to ISP ic is im~

Al SN
-

s0rs ant & note the limi:ations on their credibility. ISP courses are all
-

taken by the same group of highly :alenced students. It is possible that .

-

‘ brigh»ar studants Tate courses dif erennly than their not so talented

colleaguas taking gena'ral science courses. In order td test this, the

-
¥
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ratings for a set of fréshmen honors or advanced (A) courses in math,
cHemiszry; and physics were examined (see Tébla 3-1). Once again, the
»ISP courses are rated more hi~hly than their advanced counterparts
~(_1-:(3,9) = 4.83, p = ,03). As with the general courses, the ISP math courses
Qrg‘consistently superior to their honors counterparts, while the reverse
is true for chemistry. The physics courses, while highly rated, are also
not rated quite as high as tpe advanced coﬁrses. ‘This again produced a
éignificant inter&cti#n effect between tyﬁe of course and discipline
(g(ﬁ,ié) = 3.,81, p = .006)\wi:h all three questions: contributing equally
to. the effect. ‘ |
Since the saQ? students rate all of the ISP courses, »nur analyse§
are subjeqt to whatever biases characterize that small group. There is
ﬁo way of really detérmining whetner thg ratings reflect the courses or
the idiosyncracies of the group. However, by examining the'cougse ratings

of the sophomb:es dﬁring this time, it is possiblg to get a slightly better

ﬁicture of the reaction to the ISP curriculum. While this involves only six

;““’3‘5-L¥h¥e&—ﬂ&ﬁh?*two“PhYSits{‘and\bne“in‘ﬁhamistty‘=§ee"Table"331

botiom), it does ailow the problem of ratinés by a single cohort to be
overcome. The means for these courses are also presented in Table 3-1 along
- ~ with data ftom}ppmparison‘co?rses.
Although the pattern of the results are again similar to those found
7/ for. :he courses rated by freshmen. the ISP courses are not statisticallyw

. superior to non-ISP courses. (U(6) =9, p= .09, one-tailed, F(3 8) = 1,94,°

., P = 20.2). However, this may be due to the small nubmer of observations

‘3na thQ&:;bewinahilizy"nfmzhn»statisticsmtowdeeeeE»awdiffereneem€£7377~tUWW

power). The ISP math courses once more are consigtently viewed as superior

PA
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to their general scierfce alternativés. A; wigh the freshmen courses the .
math courses ar§~the most highly regarded. Interestingly, ISP s;hdents‘. ~ * *;7
rated Chemistry C30-1 more highly than their non-ISP classmates.
| Thus, overall ISP courses are quite favorably regarded. They are
- viewed as superior to the #vailgble general sclence courses and as good as }
the existihg honors coursé;. In*pértidular,‘the mathematics courses stand

RSN S

out as the strongest courses while fhg chemistry courses receive the lowest

>

ratings.

Ince_g;ation.~ In order to’ assess how "integrated" the ISP curriculum

was 'a separate ISP Sﬁmmary Questionnairé (see Appendix C) was admin{;tgred

' at the same time as the CEQ. This questionnaire consisted of 17 items using
the same fine-point rating scale (i.e., from '1'--"strongly agree" to '5'--
"stronély d;sagree") as the CEQ. The questions focused spécifically on the
ISP courses in mathematics, pﬁ}sics,\and chemistry. The firét sixgquestigns
dealt with the integration of "material" in these three disc_plines; the next

six with the coordination or integration of the lectures and demonstrations;

the next three with the inteérétion of homework and examinations; and the last

two WiTth overall gatings of the program's integration.

- “3The me;n ratings for the freshman and SOphoﬁore courses offered during

1977-78 are presented in Table 3~2. Students conéistently "§greé"\that ISP ¢

as a program has demonstrated "how diffe;eﬂf scientific disciplines are
. ~ \

interrelated" (Question 16)~and-that the "faculty ﬁave successfully created R

an integrated program" (Question 17). The combined mean ratings are 2.09

and 2:39,_respec;ive1y. Both fﬁtings\are stdtistiéally s}gnificanriy‘lower

. than the nedtral (i.e., '3') point (p < .01).

- However; there are considerable differences among the*three“discipitngs\ *

in their perceived degree of integration. The pattern that emerges is

S
&)
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Table 3-2
. Mean Ratings of Curriculum lnlegraglnn. 1977-78 - .
Quest fon Fall Winter Spring Total
Material useful: fu‘uph. “Fresh. \ Soph. Fresh, Soph. Fresh. Soph. Fresh. Cowbined
L. Math o physies .75 s | e 22 T 2.07 .o, | 191 12 T s
2. Math to chen. 2.56 .09 | 3.80 4.00 |  2.93 3.77 2.96 3.41 . 3.24
A Physies to math. 3. 80 2.29 o 3.46 2.00 | 3.23 2.29 3.58 2.16 2.69
4. Physicas to chem. . 3.44 31.96 ‘ 3.64 3.74 2.36 3.83 . 3.4 3.69 3.55
5. Chem Lo math 3.94 4.13 4,13 4.21 3.53 4.08 3.89 4.06 3.99
6. Chem to physices 1.00 4.00 . 3.86 4.04 2.93 4,08 3.78 31.95 - 3.73
'l’\em'hér Coordination: ‘ ‘
- 1. Math with phystes | 2.19 1.0 I.64 1.26, 3. % 1.61 2.46 - 1.3 1.80
8. Math with chem .| 3.50 3.9 3.93 1.96 3.73 3.87 3.76 3.54 3.63
9. Physics with math | 2.25 1.63 2.79 1.33 3.43 1.83 2.76 1.57 2.03
" 10. Phystes with chem | 3.31 3.83 4.07 4.09 1.57 4.13 "o 3.82 3.78 |
1. Chem with math 3.56 . 3,83 4.13 4.29 3.40 4.17 3.76. 4.01 . 3.91
" 12, Chem with physics | 3.80 © 4.00 4.07 4.29 .29 . 4.13 -3.80 4.05 3.96
Homework Coordinated: \ ; ’
13, Math with physics | 3 44 2.08 2.29 2.13 ° 3.29 2.08 3.13 2.06 . 2.47
14 WAt with chemt | 3.66 2.9 1 314 3.38 .43 3.29 3.48 2.92 3.3 |
15. Physles with hew | 3.80 . 2,33 3.15. 3.42 3.38 350 O 3.5 T 30027 T T T30 |
Overall, ISP ' |
[ntegratlmx: > \ .
16, Demonstrated 18 23 oum 2.00 1.73 2.13 200 2,12 2.09
7. Successful T2, e 2,27 ¢+ “2.38 2.07 267 |  2.35 2,42 2.395n
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- consistent Qith the one nqted for the individual courses in the previous
gection. Gen;rally. mathematics is seen as the post integrated and
ct:emistry the least. The ratings for the integration of mathe}natics with
physics (Questions 1.‘?. and 13) were the most highly rated group'of questions
- (i353;~1.80;*and 2,47, respectively) with all significantly below the neurtral

point (2 < .01). The next most highl} rated group of questions concerned the

integration of physics with mathematics (Questions 3 and 9). Again, the
combined mean ratings of freshmen and sophomores for these questions (2.69

ane 2.03, respectively) were significantly below the neutral point. On the
\ «

«rated\épove the neutral point indicating that the students felt this dis-
cipline was not well 1ncegréted. In particulag, those questions (i.e.,

5, 6, 11, and 12) asking how well integrated chemistry was with the other o
disciplines were the lowest rated items. This pattern of results was

similar for both freshmen and sophomores.

3.7 The Effect of ISP on Student Grades

While™ ISP students generally evaluated their courses more favorably
than other comparable courses, these ratings might have reflected their‘

grades. Did ISP grades Jiffer from those of other NU studanﬁs? In order

wy

to answer this question, a study was done to determine the effect of ISP

on student grades. It was thought, 1n'fact, that ISP students might receive
| lower grades. Because of their exceptionai ability, ISP students probably

voul@'be at the top éf tﬁe grade distribution if they were taking science
———-  courses with other students in the‘univer31£§l‘ However, since they are in
a special program where they take advanced courses with one anx:;;f, the
distribution of their grades might be changed. For exa;ple; s:Ldents ‘

-

‘earning C's in ISP courses misht“get A's and B's in less advanced courses.

9 . 91

othég\hand, the remaining questions--all involving chemistry--were consistently




_the slope or intercept would be lower. . ? . | -

In order to determine if ﬁhe grades of ISP students were adversely ‘ é:
affected by their spec{él status, the grades of three groups of students °
Qere examined. ‘These included: ISP freshmgh, a %rOu;—of frespmen who *é

\

were science-oriented (i.e., took at least two science courses per quarter),

an@ a random sample of’freshmen chosen from the university at large. All

were freshmen in 1976-77.« Thesamples}zes ware: 23, 53, and 104; re- - R
spectively.. The ISP stuhents had a cut-off score of 700 on the quantitative
portion of the SAT--any stuilent with a score less than 700 was not admitted

to the program. The other two groups badesubjects with scores both above

and below 700. \ . . s -

Two regression-discontinuity analyses were performed, comparing ISP ) *f
students with non-ISP science students and with the random sample of students.
Regression-discontinuity designs can be used in situations where resporndents
zan be classi%ied along a quantified continuum of merit in such’ a way that

Y

persons scoring above a specific cutting point will gain some sort. of award

~and those‘wﬁb score-below it will not. If the award has an influence,’ there

will be a discontinuity at the cutting point when regression lines telating

the classifjcation variable to an outcome measure are fitted to the groups
above and balow the cutting point (Cook & Campbell, 1979 Here the classi-
fication variable is the college board quantitative score (SAT-M), and *
the ouécome measufz is grade point average (GgA). If ISP has;an effect

én GPA, the intercept of its regression line at the cutting foint. its

slope, or both shouid‘;é~si§nificant1y different %rom that of a‘comparison

regression line for non-ISP students. ' If.there is a harmful effect, either’

It was found'that the ISP group had a higher mean SAT quantitative scorae
than eicher of the other two groups and also a slightly higher mehn GPA,

though the scores and GPA for all thrtc groups were quito hish. The

o

5 ‘ o ‘ ‘ .
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correlation between GPA and SAT scores were relatively low (.08, .38, 41
for the ISP non-1SP science, and random groups, respectively) The cor-

relation is particularlv low for the ISP group because of the truncated

discributidn~ef scores.

;Neither the slope ner theﬁhevel‘of the ISP‘regressicn line were sta-
tistically different from cho;i of che regression line of the other two
groups (sae Figs 3-1 and 2)." The slepes of the regxession line for the

i‘ISP. non=-ISP sicence. and random groups are, respectively. 0017, .0028,
and .0022. The lavels are: 3.1349, 3. 1796 and' 3.3393. Comparing the ISP

group wlth the non-ISP gcience group, an F of +2691 was obtained F = 3,07).

. rit
The level of the ISP group does, however, seem to ee quite a bit lower than
that of the random group, most likely refieecing easier grading in non-science
‘courses. The difference is not stecisticelly significant, probably due to
\ ‘the small size of the ISP group. ‘ yi
6verall. ISP does not appear to have a statistically reliable effect
on grades. Thus the ratings of the ISP ceurses cannot be attributed to grades.
COIf anvthing, ISP students receive slightly lower grades than their non=-ISP
science cOuncetparts. This evidently did not influence the evaluation o§ ISP

courses, nor were there noticeable comments on ISP grading policy. Whether

the grades ISP students receive will effect their admission to graduate

L™

school is beynn& the scope of this report and must await a,future scudy.

. ’ Reference

- ~ >

Cook, T. D., & Campbell, D. T. Quasi-experimentation: Design and

analysis issues for field settings. Chicago: ' Rand McNally, 1979.

>
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4. STUDENTS

[N

While ISP is primarily an academic program comprised of a sequence"

» &

of courses, it is important to examine its impact on students using other
N

measures besides grades. To gain a better psrépective on the program it

is important to describe the students recruited to the{g;ogram, those who

find it unsatisfactory and thus drop out, st;;;nt attitudes, and student

beh;viars. The following'sections deal with these topicé in an attempt to
—‘prov1de a fuller understanding of the pragram's effect on st@dents.‘ The first

s;ction briefly presents the results of the recruitment efforts described in

Chapter .. The next section deals with student activities and attitudes.

s The last section examines student attrition from the program.

4.1 Recruitment and Admissions .

The r€g$1t§ of Fﬁe ISP recruitment efforts described earlier are pro-

vided in Table 4-1. For the four years, 1976-79, ISP has averaged 132 .

o . a;plicants. 67 admissions offers, and 32 acceptances. As the taﬁle‘indicates,
the size of the entering class has jumped frqm 30 during'tﬁe first two‘years

to 34 in the last two classes. This has been done to adjust for those who

~

e

drop out of the program (see below).
Overall, ISP has been quite successful in recruiting outstanding science
students as is indicated by their Eollege board scores (see Table 4-1). The
mean SAT scores for ISP students are 656 and 739 for verbal and mathematics
aptitude, respectively. These scores have been relatively stable from year
to year and are comsiderably higher than the aﬁerage scores for all entering

Nortﬁwastern students (i.e., 581 and 629 for verbal and math tests, re-

spectively). As Figure 4-1 indicates for 1976, they compare quite favorably

(92
&t
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T Table 4=l
Summary of ISP Recruirting Activities

LEEEN

_ : Year
Admission Informaticn. 1376 1977 1978 ° 1979
Appliczants 121 150 128 129
. Offers - - 58 52 81 -3
Acc;ptance . 30 30 34 34
X
———_ Maan- SAT Scores? 1976 1977 1978 1979
Verbal - 663 681 641 640
X . - (583) (580) (580)
Mathematics . " 747 738 733 -~ 738
D (631) (625)  (630)
Mathematiis Achiavement 760 4 755 53 762
Other Schools Frequeazly Chosen 1378 1977 1978

Cal Tech | - 2 3

Case wWesterm 1 - 2

Cornelil ‘ - L 3

Harvard . 1 4 1

MIT 1 5 6

Princeton - 1 \2\
Rénsselaer ‘ 1 - 2
- Stanford 2 1 4

a oo _
Scores for Northwestern in parentheses.

Y ]
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£y the gacicn's p;emiere scianeific insii:utibns. MIT and *Cal. Igéh. (CIT).
Moreover, as the table indicaces, ISP is svidently competing with’:hese -
and other highly regarded universities. Each year :he‘Studengs who declined
dffars to entexr ISP wera asked where they él;nned to 3o instead.~ A large
number of them chose to atzend more traditivmal schools with reputatious
Sor stromg science programs, such as MIT, Stanford, Cal Tech, Harvard, and
Cornell. Several chdse to enroll in other prbgrams at Northwestern, par-
ticularly the anots\hedical Program. Many scudents chose to attend state
universizies, perhaps for financial rather than academié reasons. Thus it

appears that this program is successfully attracting the high-quality students
- . -

originally sought.

wocation is 2vidently a factor ia attracting students to Northwastarn.

" Zach vear the maiority of the entering\class has been from the area bHounded

5y Iowa o the west, Ohio to the East, Minnesota to thé north and Indiana
to the south., The figures for the three vears, 1976-1978, are 0%, 67%,

and 237, respectively; 532 of all entering freshmen at ﬁorthwestern in 1978

wvere Irom this araa. Apparently, Northwestera is predéminantly a regional‘

{i.e., Midwestera) school. Within this area ir is quite competitive.

A

.2 3tudent Attirtudes and Behaviors

An {mportant part of curriculum evaluation is to assess the impact of the
program cn the students, especiallv their percentions of academic life and

thelr allocation of time. The ISP Student Survev was desizned to measure

17

hese student astitudes and behaviors. The Survey was administerad ro students
several times in 1977 and 1978. Tais section consists of a beier descripcion

of the survey Scrm and an examinarion of students' respoases to the guestions

onctained ian i=.

\ 25
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The Student Shrvey was based on a questionnaire used in a 19fi-1913
\§tudy of the atcitu&gs of Northwestern freshmen‘1 Items were modified,
' added to, and deletad froﬁpthis questionnaire in order‘té makeﬂizgkgre
appropriate for specific use in an assessment of the attitudes and exper-
“iences of ISP students. Responses of ISP students and a selected group of
non=ISP students to che revised survey form were used to address three key
questions:

(1) How do ISP students perceive their program?

(2) How do ISP students change as they progress through

>

the program? and

(3) How do the experiences and feelings of ISP students differ

"from those of other students at Northwestern?
. The answers given to these questions at this point must, for a number
of reasons, be considered’as tentativ;. Data were available from culy the
" second and part of the third years of oyeration of a still-evolving program;
Thg number of sgpdents countributing data was, as a result, relatively small.
Thaygs prvey contained over 80 questions, making it faifly likely that some
statistically significant findings would emerge just by chance. Th; data‘
used for different statistical analyses were frequently\non-i?dependent.
Still, many findings appear to be reasonable, based on theory, prior findings,
discussiéns with studenég, and rational consideratioﬁs. Many results em-
erged in essentially similar form in more than -one analysis. While our
conclusions mav be tent;tive, they still seem vorthy of cénsideration by
those interested in the contribqtion of ISP to the Northwestern undergraduate

-

curriculum .and to the lives of students enrolled in the program.

lw:llson.‘J.R., & Thlanfeldt, W. I. A report on the rfreshman year 1972-73-to
the committee on educational policies from the Planning Department and the
Office of Admission~-Revised. Duplicated manuscript. Evanston, Ill.:
Northwestern University, March, 1974,

{31} .
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2, 3, 4 or more times).

-~

. Section B consisted of 4 qﬁestions dealing with student-faculty inter-

action. Responses on a five-point scale indicated hnw'often students had
-engaged in each éype of ig:efaction during the past school term. |
Section € cégsisted of 5 phrases whiéh might be used to describe ISP
instructofs, scored on a 7-point scale ra@ging\from ﬁl - not at all de- |
scriprive" to "7 - very desc:ibt;ve."
Section D contained i3 phrases which could be used tb describe the

psychological climate of a university program and the attitudes of its

students (e.g., "happy," "snobbish"). They were scored on the same 7-point

~

scale as Section C, with responses indicating how well each.phrgpe seemed
to characterize ISP. - | | |
Section E assessed students' allocationaqf time (e.g. "what.percentage
of your‘waking time 1is spent in class?'") and relaied issues, using sev;ral
different response scales, including percentages, raw counts, anq rating
scales. (Thié section was siight;y revised just prior to\ithe June, 1978

administration.) .

6N



-43-

WA %

Sec%}on E of the survey dealt only with whether or not‘sﬁuﬁenté had

been told that they could earn their B.A. in three years and will not be

-

further discussed.

»d
-

Section G dealt primarily with students' plans for their futures.

«  This tapic is discussed more extensively in a later section reporting on -

interviews held with members- of the first ISP graduéting class (see Section 5.2)

v+ P SR 38 L

”WanéAﬁill gnly be ;;Qéred Bfiégi}where;
"Section H contained 17 itéms and focused on the contribution oé variaus:
. ISP charaéteristics and facilities to students' overall satisfaction with
"the program. The response scale ranged froﬁ\“l", which indicated that the
characteristi: made no contribution, to "7", which indicated‘théc its con-
\tribution was substantial.

Section i was simila; to Section H and assessed students' ‘satisyaction
with’various a;pects of the ISP program. Its 16 questions were answered »

© usinf a seveﬁ~point scale ranging from "l- very éissatisfied" to "7- vgry\
satisfied." ‘

Finally, Section J asked students to give overall sqmmhrie§ of their
percepﬁiogg of ISP. Six objective agestions use’ seven-point scales with
various anchors, and a, final question asked for sugges:ed changes in ISP;

In revising this questionnaire for use with non-I1SP students, the wording
of‘manf items was changed by sﬁbstituting "Northwestern" for "ISP" whenever
appropriate, and ‘all questions which did not appiy\to non-ISP students were
deleted. These included all of section H, "as well as one or two individual

items from several of the other~sections.
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al} students in ISP in June 1978 a

Subjects and Administration.

The Student

the end of

J e
4

Surve§ was administered to .

the 1977-78 academic year.

Twenty-five freshmen and 19 sophomores filled out the survey form‘at‘that

time. In.addition, the form was filled out by ISP freshmen in Fall 1977

and Fall 1978. These latter administrations énabléd us to look at changes

occurring during the treshman year and at the comparabllity of the 1377 and

Decembér 1977 and 32 in October 1978,

in group testing sessions:

adminisgered the strvey individually at :he%r convenience.

F T N

&

1978 entering classes. Twenty-nine respondents completeq&;he.form in

-

LI S

Most students filled\out the su;véy

Those unable to attend the group sessions were *

N

In June 1978 a’group of 'non~ISP students were administered a modified

» -

version of the ISP Student Survey in order to provide a control baseline to

[ +which responses of thosewenrolled in ISP could be compared. Tﬁese non-ISP

students were carefully selected to meet certain criteria. First, the

registrar's files were censulted to.celect samples of freshman and sophomore

students who had ontered Northwestern with Scholastic Aptitude Test Quan-

titative scores-of at least 700, a rough cut-off point used in the selection

of students for ISP. 1In addition, each student\in the control group.had

-

to be enrolled in at least two science courses per quarter. Among the

sophomores, this netted a pool of about 60 potential con:rol students; among

the freshmen, more than 100 met these criteria.

In order to increape the

comparability of the freshman sample to ISP students, all students uaking

less than three science courses per quarter were eliminated. This rgduced

-

the available pool of freshman to about 60, comparable to the number iof

suitable sophomore controls.

Ther

120 students were then contacted oy

mail, with a follow-up contact made by telephone. The nature of the éyaluation

*

oo

A
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"filled out the survey ‘form on their own.

L 4

project was explained <o them,' and thelr. cooperation was solicited without
further idducement. Twenty~two freshmen and ZO‘sophomores‘agreed to co=-

operate. in the assessment procedures, and since those numbers were both
A )

roughly comparable to those in the ISP classes and’ sufficiently large to °

A

allow statistical analysis, no rurther attempts to find control subjects

~

were made. A common testing time was established for the. control students,

m;nd, As with ISP students, those few who could not attend the group session

3

)

Preliminary Analysis. Since the “large number of items in the studeqt

survey and the small number of students responding to it threatened from
the outset to lead to problems of interpretation, an attempt was made to
"simplify" the data by reducing the number of variables (i.e., questions)

of comcern. Of the 84 scaled variables contained in the survey, 55 were

]
-

common to-the two forms used for ISP and non-ISP students; the remaining 23

were set aside for later analyses. Of these 55 variables, 40 were scored on
\’ *

seven-point scales of roughly comparable meaning, while the remaining 15

involved various differing response modes. These 15 were also set aside for
later analysis. The set of 40 variables remaining, then, naturally fell into
three ejual groups: those draﬁn froﬁ the-D section of the‘questionnaire (13);

those drawn from the I section (14); and the remainder (13), drawn from

sections C, J, E, and G.

Each of these three sets of variables was then factor anélyzed geparately, .

using the full pool of 44 ISP and 42 non-ISP students responding in June 1978
for each analysis. Factor analysis is a data reduction techniqué that
com&ines items (or questions) that are highl} relased (ive., "load" on a
common underlying variable or factor). Two factors appearad sufficient to

account for most of the consistent ‘variance in section D, three in section I,

53 a

-



‘interaction with students (I9) and with faculty (Ill).

~ >

and three in the remaining set {CJ). These factors and their defining L N
. ~ ’ N
variables are:

* Factor D1, labelled Students, was characterized by -high (above .50)

) N v .

factor loadings on descriptions of ISP (or, for the controls, Northwestern)
Students as happy gD7), not depressed (-D8), friendly (DS), high in group
spirit (D6), not sncbbish (-DZ), and not competitive for grades (-D10).

Factor D° appeared to be one of academic Standards as set by the
students (D13) ‘and faculty (DlZ).

‘Factor Il was concerned primarily with Integratedness of academit

subjects, as assessed by the degree of emphasis onhinterrelationships amoug ;>Qi {
scjences and mathematics (Il), om interdisciplinary subjects (I2), and on_
challenging concepts (I3).

~

Factor I2 hﬁpeared to be an Interaction factor, geared to class size (155,‘

Faétpr I3 was one primarily of academic Freedom, revolving around the

perceived amount of freedom in course selection (17), along with relevance

of courses to the students' interests (I8), and a satisfactory work load (Il6).

Factor CJ1, Satisfaction, was limited to two variables from thé g.

section: students' satisfaction with (J1) and enjoyment of (J2) their

experience with ISP or Northwestern. * . ..

Factor &JZ appeared to be one of Instructionm, inclddiné three items
from the C section which rated instructors as genuinely interested in
studeats (Cl), ;hallenging (C4), and open to complaints or sugges : s (C5).
Students' plams for an advanced degree (G3) also contributed to this * .£Or.

Factor CJ3 appeared as the most subtle factor to emerge in these analyses.

The two high-loading variables here‘Were E3c - how useful have you fouud



L~

your interactions with other gtudents in terms of increasing your own

~

comprehension of the material?: and J3 - how would you rate the amount of

time required for ;aurse\assignmeﬁts? \Aithéugh ne direct relationship
betﬁeen these two variables may appear at first glance, intq;views\with
ISP st;dents, and their comments on o;ﬁer portions of the questionnaire
_Suggest that several students in the program have banded together to form
study groups of varyingysizes. Since such a tendency‘would appear to

- underlie the covariation of these two items, this was termed a Group Study

*» N ) R

factor.
These é;ght‘factors thus seemed to éummarizg most of the inforgation
i‘ contained in che 40 questions s;ored on 7-ppint scales. Consequently,
"factor scores” were derived from these facggrgf%iﬁply‘by summing, for each
student, the scores on the highest loading variables defining each factor,
given above, and dividing by‘the numbé; of variables summed, to yield scores -
in the common:  7-point range.g T@i# procedure, of course, ;p not as clean as
that ;f uéing actual (wéighted) factor scores, which combine all the variableé ‘
in ratio to their contribution to any factér. éuch "pure" factor sgores, on
" the other hand, are difficult to interpret; while simple scores derived from
unit-weighting of the highest loading variables are both far\more\réadily
underst;od and, potentially, more stable in that they do not capitalize as
heavily on what may be purely local characteristics of the sample assessed.
The following discu;sion of students' responses will, therefore, involve

analysis of students’ scores on these eight key factors in addition to

analysis of responses ‘to specific sumvey items.

v
.
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.. ISP which seems to be shared by students at all three testing sessions and -

Students' Perceptions of ISP. Table 4-2 shows mean rqsﬁonsqs given on

the Student Survey by ISP ffeshmen in December 1977 and June 1978 and by

ISP sophomores in Juae 1973. We.will first describe the general view of

will then proceed to discussbthe changes which seem to take place in students'

activities and artitudes as they progress through the program.

Use of University and Community Facilities. A striking aspect of this

data is the frequent usage Q§f the ISP lounge in Dearborn. Most students

. said they entered the lounge during the day about three times per week.

Evening use, though somewhat less prevalent, also apéears to be common.
While stu&ents sometimes enter the lounge only to ;heck phei§ mailboxes, tktz\\_
also seem to use it as a place to wait between classes, a place to study, -
and a place to meet with their fellow ISP students.

, Not surprisingly, for motivated students in a difficult academic program,
participation in recreational and cultural activities éppears to bg rather
rare. Utilization of campus athletic faci;ities and’ attendance at theatrical

and musical productions, movies, and non-class lectures among freshmen, all

average less than once a week, and sophomores differ only in their increased.

. usage of the university gymnasiums.

»

‘Interactions with Faculty Members. Students reported meeting with

b}

instructors a,little more than‘once'per term to discuss their progress in
specific courses and less often than that to discuss their overall progress
and goals. Students seem to have surprisingly few interactions with their

academic adyhsors. Freshmen filling out the survey in fall 1977 reported

) N o
.

meeting with advisors an average of only .89 times during the fall quarter.
About one-fifth of the class never met with an advisor during their first
term on campus.

&6
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Table 4-2

Mean Student Survey responses of

Fall quatter‘freshnnn, Spring quarter

freshmen, and Spring quarter sophomores® . .
Fresh. c Fresh. Soph. -
Fall 77 Spr. 78 Spr. 78 .
{n=28) (n=25) (n=19)
A. USAGE -
1. Library 1.86 1,88 2.11
2. YNorris Center 1.39° ~1.08 ¥ 1.84
3. Gyms. . S4 . .76 * 1.89
4. Cultural Event .50 YA 42
5. Movie o 46 .60 ' 74
6. Speech .25 207 .26
7. Computing Center .29 W40 .63
8. ISP Terminal 179 . w .92 1.63
9., 1SP Lounge-day 3.57 3.28 2.53
10. ISP ‘Lounge-night 2.57 . 2.20 - 1.84
B. FACULTY INTERACTION
“l. Discuss Course 1.14 1.20 1.26
2. Discuss Goals W21 .56 .74
3. -Meet Advisor .89 1.04 .74
4. Receive Positive .27 Ny .63
Feedback

C. TINSTRUCTORS

l. Interested in Studentd~. 6 ™ 5.88 % 5.05
2. Yot Know Student Name 1 * 2.32 2.68
- 3. Grading Irrelevant 2.\ 2.56 2.53
4. Challenging 65.18 * 5.56 * 4,63
3. Open to Complaints 5.39 5.32 5.21
\ D. CLIMATE
/ ' 1. Intellectual 5.68 5.32 5.63
: ~ 2. ' Snobbish 2.39 2.96 2.89
3. Social 4.43 4.12 3.37
4., Practical-minded 4,89 4.56 4.47
5. Friendly 5.68 5.20 4,42
. 6. Group-spirit 5.43 * 4.50 3.84
7. Happy 4.71 4.25 4.26
8. Depressed 3.46 3.63 3.47
9. Affection for N.U. 3.71 * 3.04 3.26
10, Competitive 3.75 4.08 4.53‘
11. Homesty & Integrity 5.71 5.54 3.72
12. High faculty Standards 6.14 * 5.92 5.58
13. High Student Stapdards 5.64 5.71 5.53
P
1 ) Jfﬁ' .
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' . Table 4-% Cont'd. °

-

Fresh.
¥ . Fall 77
E. TIME ‘
1. 2 in class. . not asked
2. % Academic Outside * not asked .
~ . Class .
3a. #top 3 Academic in ISP ' 2.50
3db. % Academic with ISP . 60 . *
Jc. Student Interactions. not asked
. Useful \
“4a., #top 3 non-academic 1.48
4b. Z non-academic with 33
. - ISP
G. FUTURE
1. Want ISP 4 years 3.46
2. ith Year at N.U." 5.57
- 3. Advanced Degree 6.61 *
6. Future in Science 6.04
H. TIMPORTANCE '
*1l. ISP Llounge _ 5.18 * -
2. ISP Serinars 4.11
3. Lab Visits 3.83
4, Computer Facilities 5.43 *
'5. Computer Instriction 4,46
6. Intelligent Students 5.54
7. Students liking Science 5.54
8. Degree 3 Years 4,48
9." Two Degtrees in &4 Years 5.21
10. YNo Major ‘ £.18
11. Covers all Science & 6.07
Math ,
12, Integrative 6.00
13. Accelerated 6.07
14, Small Class Size 6.36 *
15. Good Faculty 6.32 *
16. Advising System’ 4.48 <k
17. -Appeal to Grad. Students 5.26 * .

- N
»

.ﬁresh.
Spr. 78 *
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35
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I. CATISFACTION

1. Math & Science
Integration
2. Interdisciplinary
3. Challenging
4. Mastery of Basics
3. Class Size
6. Difficuley
7. Freedom
8. Relevance
9. Interact with ISP
* . Students
3. Interact with Other
Students
11. Interact with ISP
‘ Faculty
12. Interact with other
Faculty
13. Faculty Guidance.
14, Physical Facilities
15. Creative Outlets
16. Worklgad '
J. GENERAL
1. Satisfaction
2. Enjoyment
3. Time Required
* 4. Knowledge Gained
. vs. Wanted . »
5. Hard to manage time
6. ISP better than

‘Traditional

»

51~
Table 4-2 Cont'd.

Fresh.
Fall 77

n
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5.37 *
5.41

5.04
not asked

4,71
5.92 .

*
Means differ at p < ,05 level.

Rk
Means differ at‘g\f 01 level

aProbability levels for changes in freshman year are based on a

W VL OB g

P
o
o

Frésh.

Spr. 78

oy
S
<

N O~ oy &
OOV EDIN ®

*

* [ * . L] &

repeated-measures analysis for students present at both testings;

group means in this table are based on all available responses.
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"« Several studeyts cr-mented on the perceived inadequacies of the ISP
advising system either in Section B of the questionnaire or at the end,
where suggesrions for improvements in the program were solicited. For
examplé, so&e commented that ISP would be improved if students had greatér
contact with their academic advisors. One student wrote: "I haven't gotte.
any advice! Goodness kmrws I need it too!" another commented FE%& those
doing poorly in their courses were especially in need of greater éounseling.
At least some respondents at all testing sessions seemed to feel a need
for greater guidance and support from the ISP staff.

Evaluations of Instructors. Overall, students seemed quite pleased with

their course instructors. Jtudents felt.that the instructors were interested

in them and also that they created stiﬁulating‘class environmedts. They

¥

perceived faculty members as geherallyfopen to complaints and suggestions
i

from students and as ‘fair in their assignment of course grades.

Psychological Climate. ISP Studehts réted 13 phrases with respect to -

how we{l they described the atmosphereiwithin ISP and/or the attitudes of
ISP students. Fall quarter freshmeu, spring quarter freshmen, and spring
quarter sophomores all thought the phrases most dharacteristic of cheir
.program and their fellow students were:

1) high academic standards set by the faculty, ' .

2) high level of academic honesty and integrity;

;) high academic standards set by the stpdents for themselves; and

1
4) intellectual.

Ll

Thus the superior academic quality of the program appears to be the out-

- standing feature of it. .



Phrases judged least characteristic of ISP were:
1) snobbish; )
2) depressed;
3) genuine afrection fof§the school; and
) 4) social. |

It is interesting that while students seem generally pleased with their ISP

— .
experience, they apparently do not have especially warm feelings about the

university as a whole. ’

Allocation of Time. Students report spending about a quarter of

their working time in class and about a third in academic activities outside
of the classroom. Fall quarter freshmen spent 60% of their academic time
outside of class with fellow ISP students, but this figure drops Sy nearly
half for tﬁose further along in the program, who have had more time to

neat ;tudents ﬁhrough other channels. Still, students report that when they
do work with classmates on course assignments, these interactions are often
quite uyseful.

R Students also report spending about one-quarter of their non-academic
time with others in ISP. It might be noted here that ISP students have

1 4

crganized their own sports teams (complete with épecial ISP, T-shirts) and
planned group pavties. Combining data on academic and non-academic time,
it would appear that the average ISP student spends more than one-fourth
of his or her non—élass waking time in the company of other ISP students,
or éimost one-half of his or her total waking time with others.in ISP.
While nb other statistics are available to which these values can be
cgmpared. they would appear to indicate a substantial amount of group

)

cohesiveness.,

1-&1
e
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In order to obtain more detailed data‘on what ISP students did during a
typical day, all ISP students were sent memos * 2arly in 1978 asking if they -
were willing to fill out a diary form indicating what they were doing every

half hour during a particular 24-hour period. A grcup of six students (four

treshmen and two sophomores) sutsequently filled out such forms for randomly

~ chosen weekdays in the middle of the 1978 Spring term. The small size of

this sample, along with the absence of a comparison group, preclude thg
drawing of any firm conclusions from these studenfs‘ iesponses. Still, an
inspeccion of their responses does pfovide an\interesting view of what an
average day in\che life of an ISP studeﬁt might be like.

The diary form asked students to record for each half hour time period
which of three categories best desp;;bgd~the activity 1n‘wh1ch they were
engaged. The three c;tegories were:

(1) Maintenance activities: eating, sleeping, etc.

& .
(2) Recreational activities: TV, participating in sports,
chatting with friends, etec.

(3) Academic activities: homework, or discussing course material.
For time spent in academic activities, students were to indicate whether
the time was spent in class or outside of the classroom and whether ISP or
non-ISP courses were involved. Students gave additional details about their
activities in the "comments" space provided for each 30-minute time period.
Overall, studenis reported spending an average of 41% of their time ‘
in maintenance activities. Three-fourths of this maintenance time was
spent in sleeping. Students spent an average of 7 1/2 hours asleep, with
none of the six respondents sleeping less than six or ﬁore than eight hours.

On the particular days for which diary forms were filled out, then, it

would seem that most students got an adequate amount of sleep.

DY

I].
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All students reported spending part of their day in ré&reational
activities, ﬁut the exact amount of time varied greatly from s;udent to
student, ranging from a low of 36 minutes to a high of 6 1/2 hours. On
the average, 11% of the day, or about 2 3/4 hours, was devoted to recre-
ation. Students' detailed comments indicated that thé most populaé recre-
ational activity, accounting for more than one-third of students' recre-
ational time, was talking with other people. OtheT activities included
reading newspapers or novels. writing letters, watching TV, or engaging in
such athletic pursuits as softball, swimming, and jogging. Thus while re-
sponses to the ISP Student Survey suggest that some ISP students feel over-
worked, the sample filling out our dia?y form did manage to fit some "play"
activities into their day. (It seems reasonable, however, that those
students who feel they have the least time to spare for non-schuol-related
&;Eivitie§ Qould be least likely t6 volunteer to spend time filling out our
diary torm.)

Three students reported that they spent part ol their day on an activity
which fit into none of our three categories. Two of the six respondents
spent some time working at jobs, and a third spent part qf the afternoon

looking for a job "for the summer. Thus, half the respondents spent some

-

~time in job activities, ana the average amount of time spent by these three -
students was 1 2/3 h§;rs. | | »

Not surprisingly for a group of highly motivated college students,
| acadéﬁic\act;vities accounted for the greatest proportion of their time.
Students spent an average of 10 1/2 hours on aéademic‘bﬁrsuits. This 1is
about 44% of the total 24~hour day and 64% of the time during which students

were not sleeping. There was little variability in the amount of time



\students spent working on their courses. Five out of the six students
spent between 10 and 12 1/2 hours in tﬂis way. (The exception was a
sophomore who spent little rime on homework and quite a bit on recreational
activities.) o *

v .

Students were asked to classify their academic activities according to
whather they took place inside or out of the classroom. Students spent an
‘average of 4 1/3% hours, or.182 of the day, in classrooms, and most of this-- {
an avérage of about 3 1/2 hours--was spent in ISP classes. They spent aﬁ ‘
average of about 6 1/4 hours{ ur 26% of the day, doing home&ork. Again,
most of this time (more than 5 hours) was devoted to ISP courses.

For time spent doing homework, students were asked to report ?hether
they were wor&ing alone or with other students. Whether the work was
related to ISP or non-ISP courses, students generally worked aione. When
sﬁudencs were doing ISP work, they worked alone about 80% of the time, and
half of the respondents never worked with others. Wheﬁ students did work
with nthef«people. these others were almost alﬁays ISP students. In fact,
the one tiaé an assignment for a non—-ISP course was woiked on with another
student, this student was also a member of the ISP group. The fact-that
when students are not working alone, chey‘are’almost always working with
other ISP students fits well ;1th certain findings de;ived from the Student
Survey. ‘ ) .

In summary, ther  thz 515 Students ohy [illed cut diary forms spent an
average of about_? 1/2 hourg of the day sleening,‘Z 1/4 hours in othet
maiﬁtenance activities, 2 3/4 hours in recreational activities, 45 minutes
on.job activities, and 10 1/2"hours on academic activities.” An average of

about 8 .1/2 hours, or a bit more than a full traditional 8-hour work day,

was spent on activities directly related to ISP courses.

»

?.1 - .



Importance of and Satisfaction With Various Aspects f‘the,Prquam.

Students rated 17 aspects of ISP with respect to hdw nuchj they contributed

towards making ISP a satisfying educational experience. ey also ind}cated

their level of satisfaction with 16 aspects of the progr Those aspécts

-
*

seen as contributing most to overall satisfaction were:

1) small class size:

—

2) accelerated and rigorous courses;

»

'3) curriculum encompassing all the natural sciences and math; and
%) use of N.U.'s best faculty.
Those seen as contributing least were:
1) lab visits;
2) ISP sehinars;
3) ISP advising system; and
4) computer instruction.
These first two characteristics are probably unimportant because they are such

a . :

minor aspects of the program. Indeed, some students commented that they were

unaware of the existence of lab visits. The 1ow ratings given to the advisory

" system amd computer instruc§inn probably stem from dissatisfaction with these

aspects of the program (see next section).

The list of program characteristics with which students were asked to
indicate their satisfactiqn was similar, though not identical, to that for
which they gave ratings of‘importance: Few characteristics ever received
ratings indicating that students wer;)more dissatiéfied than sati;fied with
them“ However, students did appéér diéé#tisfied with:

*

1) quality of advice and guidance received from faculty;

2) degree of freedom in course selection;

" 3) number of outlets for creative aéﬁivities; and

4) amount of interaction with uon—ISP faculty. i ' .
X . i tt,) ' -



Responses ;n thiSaéec:ion too, tﬁen, gshow that the advising system within
ISP was judged to be inadequate.

The last three items in the above list may all be seen as indicating
that ISP sctudents feel too restri-ted with respect to what cour;es they can

take. This dissatisfaction was also evident in students' suggestions for
»

4

improvements in ISP. The most common type of suggestion had to do with the
desire for greater flexibility. ?wo diiferent kinds of suggebtio;s fit into
this category. First, students sought more electives outside ISP. Several
,cqmmented that the program was fine for students who only wanted to Study
écience. but too restrictive for those with broader ;nterests; Students also
noted that they were prevented from taking certaig,attractive non=ISP courses
bec;use s? many of the time slots in their schedu1e§‘had to‘be reserved for
ISP courses.
The other group of suggestions related to flexibility had to do with
 flexibilicy within the ISP curriculum. While students seemed pleased with
the basic four-quarter core sequence, some thought the more specialized
courses should not be required of all students. Some ISP students seem
. especially interestéd in the physical sciences while others are more
©  oriented t;wards the life sciences. Many of these studgnts would like to see
separate 'tfe and physical science tracks within ISP Sftg; the first few
quarters, or perAaps a‘set of upper-level c;urséé from which students are
required o choose a fixed number. As one, student noted, people often don't .

want to take courses they think theyall never use, and ;his‘is especially so

if chey‘feelxthat takihg‘these cou;ses prevents them from taking other courses:

»
A . v »

> . ,that they do want. Co ;

y"‘
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While ISP students are unhappy with a few aspects of their program,
they reportad quite high\levles of satisfaction with others.« Those aspects ‘
with wﬁich the§ reported being most satisfied were:

1) size of ISP classes;

2) difficuley level of ISP courses; E

3) éegree‘of axposure to new and ch;llenging concepts; and

4) physical facilities of .the ISP program.

We have already notad that students see the academic rigor of their program
as a salieﬁt queci and an important one. They also seem satisfied with that
aspect.

First-term freshhen and freshmen and sophomores responding in the spring
all dgreed on what aspect of ISP was most satisfying: the size of ISP classes.
binre most classes taken by ISP students contain only other ISP students in
thelr year, their maximum class size is about 30. In contrast, the earlier
report oy Northwestern freshmen! noted that in 1972 44% of the A and
8 lpvel courses (those at the introductory and intermediate levels) in the
College of Arts and Scxenées contained over 100 students. Thus, class sizes

within fﬂg ar2 clearly relatively small, and students clearly find small class

" sizes highly decirable.

Overall Feelings. The final section in the Student Survey included
general-questions about the amount of time réquired ‘for ISP course assigﬁments,
the desirability«of ISP relative to other science programs at N.U., and about
overall satisfaction with the program: Students seemed to feel thgt course
gsignments took a bit too much of their time, and a few comménted either that

" tiney. felt overworked or §hat they wished they had more time for ﬁon:academic
activities. Feelings o{ipverwork, along with unhappiness with the lack of

sufficient freedom and sufficient guidance seem to cause ISP students to be

g
'
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moderately, ‘'instead of extremely, satisfied with the ISP program as a whole.
F Y .

* a

Finally, ISP students seem to feel that their program compares quite favorably

with other Northwestern science programs. Some students seemed to feel less than en=

-

thusiastic about being at N.U., but\maqy seemed to feel that, givéﬁwthat

)

. they were enrolied at this school, they were glad that thev were also enrolled

>

in its Integrated Science Program. - . o :

Changes over Time .

Table 4-2 includes information about the consistency of students' re-
sponses from the first term to the third term of ﬁhei; freshman year and
from the third term of their freshman year to‘the third term of their QOphomore
one. The first set of comparisons was made priharily by calculating the
-value of the t statistic for correlated saﬁples using résponseé of freshman *
3tudents pres;nt at both the fail 1977 and Ehe spring 1978 testings. (Note
that the means in Table 4«2 are based‘on responses of all students who filled
out the survey fogm, not just o;.those of séudents present in both fall and
spring. In general, however, deletion of those absent from one teéting session
has litcle effect on the means.) Since the spring—freshmaﬁ and spring-sophomore
data .came from different samples of ssudents, ordinary t-tests were carried
out on.these data.
Responses of fall quarter and spripg quarter freshmen differed in sevar§%
~ respects. Spring responses indicated less usage of combﬁter facilities;
probabiy because formal computer inmstruction occurred in the fall. They also
indicate less positivg.a;titudes.tabards proféssots, who\are seen as less |
likely to know students' names and less likely to challenge them to do their

best. Spring responses reflect a decrease in affection for the university,

a decrease also apparent in the responses of freshman sgudied for the earlier

A
\
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" repott on Northwestern.students' attitudesl, as well as a decrease in group

spirit.’ Ratings of how well the phrase '"lots of group spirit" seems éb

* characterize ISP continue to drop, Ehough not significantly, from spring of

] A ]
the freshman.year to spring of the sophomore one, going from above to below

thé midpoint of the rating scale. This dehreafe'in'grpup spirit is ac-
compariiedi\by a decréase:in the proportion of academic-related time~sp£nt
with feiizz ISP students. - \

As éompared to fall quarter~freshman, spring quarter freshmen are
less sure, on the average, that they will get an advanced degree. Still,
most student at.both testing sessi;ns felt very certain that a graduate degree
was something they hoped to obtain. Spring term freshmen rated several
aspects of ISP as contributing less to their overall satisfaction with the
program. They reported declines in satisfaction with class size;tfreedomiof
course selectiogy and physical facilities, as well as-in overal} satisfaction.
Howéver. satisfaction with class size‘;as extremely high at both points in
time, while satisfaction with freedom in course selection was always quite
low. ‘

In contrast to the sizeable number of changes iﬁ attitude occurring’
during the freshman year, responses of~spring-term freshmen and ;pring-term
sophomores to ghe Student Survey hardiy‘differed at all. As can be seen iq
Table 34-4, to be discussed more fully below, they differed on only one of
the eight bgsi;\factots summarizing the data, factor CJ2, with sophomoré\
respondents reporting less favorable attitudes towards their instructors.

In addition, sophomores use the student center and university gyms mor

4 .
and value lab visits and computer instruction less. Not surprisingly, as a ‘

" result of their increased experience, they also find it easier to manag;

their time. ’ -

g
L Y



-» X N N
i -62~
) A A e —————"——— S A—————— A e »

\ In addition to conmparing mean ratings on individual items for the
A R

eree sets of responses, we also computed rank-order correlations to see if
f;llings about which phrases best charactérized the program (Section D),
whiQh aspects of the program were most important (Section H), and which
*pékts ware most sétisfying (Section*I) di}fered from one group to another.
»All r?nk-crder correlations comparing treshmen s reSponses in fall and spring
and coyparing spring quarter freshmen and spring quarter sophomores were quite ,
high.wéyh values ranging from .85 to .99. Thus, while changes did occur on
individu@l items in these sections, there were no overall changes in their
rela:ive\Fanks.

Oneiadditional source of information on how students' geelings about ISP
changed as they progressed through iz is the suggestions for improvement that
were offeré? by students at the different testing sessions. Fall and spring
quarter Ereghmen differed little in this respect. However, freshmen, but not
sophomores, éffered criticisms of their chemistry and computer courses.\while
sophomores never complained about specific csurses or instructors. As noted
in Chapter 3.\this reflects specific probleﬁs with chemistry and computer
1nstruct;on iﬂ the freshman.year. Further data rele;ant to this point is

- contained in tge next Section of this report dealing with~stﬁdent attrition.

Several frgshmen, but no sophomares,;noted that they would prefer to

see a greater h:&ogeneity of background am;ng ISP students. For instance, one

respondent thought students should be assigned to different tracks, commensurate
X !

with their backgrounds, and another thopghﬁ entering freshmen should be sent h

preparatory study materials during the summer before they arrived on campus.
By the end of the sophomore year, after ISP students had gone through 18

courses together, differefices in background were no longer an issue.

L) .
. 7 . .
. 9N .




with the general aims of ISP, and the staff should consider accoymodating these

-must be viewed as especially tentative.

-63=
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One type of criticism of the ISP curriculum was more characteristic /i
of sophomores than of freshmen. Apparently several sophomores had decided // ‘
that they wanted to phréue careers in biology or medicine. Thus they f
suggested that tha cugriCulum include more biology or requirg less physics //,,

and that the faculty recognize the fact that some students sought to use ISP
as a stepping-stone to medical school. While the staff have not genegnl;y
viewed ISP as a pre-med program, a number of these students indicated that

they lntended to work not as practicing clinicians but as medical researchers.

Training medical researchers with strong scientific backgrounds may be compatible

L 4

*

students' needs rather than, to quote one student, have them '"quit ISP to gét
some bio for MCATS." .

Before closing this section, ;t is necessary to comment on the results
-+ 2a analysis comparing responses of freshmen stgdents to the Stndént Survey
in December 1977 and October 1978. These two groups of students gave sig-
nificantly different responses on manv survey items. Despite the fact that
those responding in 1978 had been on campu;\apout six weeks less than those
responding in fal; 1977, their responses often‘resembled those of spring-

' -
quarter freshmen and/or spring-quarter sophomores more than those of the

fall 1977 freshmen. Because of this difference among cohorts, all con-

clusions about changes in ISP students as they progress through the program

-

pifferen ¢s Between ISP and Non-ISP Students.

% In attempting to interpret differences between ISP and non-ISP students,
it should be recalled that the noﬁ-ISR control students selected for these

comparisons are not intended to be a set of "representative" Northwestern

-

. ‘ . ‘ -
‘i Sl N ) . . .
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students, but rathe; a group df intellectually superior students, sharing

with those of’ ISP both high entrance examination scores and an‘emphésis on.

-k

science courses. ‘ ’ . v

. . ) - y "o
Table 4-3 shows mean June 1978 responses of ISP and non-1ISP students to
. r N
all questionnaire items given to both sets of students and indicates where
. N \ D

responses of the two groups siznificantly differed. Table 4-4 preseﬁts thg:l
. ' 2 . ot

. N .

summary statistics comparing ISP with non-ISP students, and freshien with ° - N

sophomores, for the eight "factors" generated from those items of the Student,

Survey that allowed responses’to be made on seven-point scgleé. (Missing’
» 1

values, as they occurred in the raw data, were corrected by substituting the

¥

value of 4.00 - absolute neutrality - in each such case; sinceu&he means of

-y

most variables lay well away from this value, however, this may be coasidered

A) -

a conservative correction.) The latter table reports mean factor scores for '

- -

* )
J

the 25 ISP freshmen, 19 ISP sophomores, 22 non-ISP fresumen, and 20 pon-ISP

Ay

sophomores respondong in June -1978. The means for these four groups are ~

shown in the first two columns of Table 4-4, with those for freshmen in the

T

vpper row, sophomores in the lower, ISP on the left, non-ISP. on the right. \\\‘ N

-

In analyzing factor scores, an initial "omnibus" F, testing the mean-square

w

. ~ {
between groups against thezmynbsquare within groups was" used to indicate *
whether there were any meaningful differences among the four groups of.

students: This statistic is reported in the upﬁer row of column three of

e

Table 4-4%; where it proved non-signig}cant, no further analyses were un@hrtﬁken.

-

,Given a significant omnibus F, a st~aightforward 2 x 2 unweighted means

anaiysis of variance was undertaken, comparing ISP with non-ISV students, -
. - * : Lo \

&‘ ~ ’
frqggmnn with sophomores, and assessing the interaction. Of the five factors

showing significant omnibus F values, the subsequeﬂtlg's showed highly

E
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Table 4-3-

-t

: . Mean Student Survey responses of ISP and
non-1SP studept, Spring 1978. .

ltem ISP Control
) - (n=44) - (n=42)
A, USAGE
* 1. Library * 1.98 _2.38
. 2. VYNorris Center ~ 1.41 1,57
3. Gyms 1.25 1.29
4. Cultural Event .43 - .53
5. Movie & .66 .83
6. Speech - .23 .40
7. Computing Center .50 .48
y’yjhf’Ocher computer 1.73 ¢ * .52
_~"B. FACULTY INTERACTIQN
" 1. Discuss ‘course 1.23 1.50
~ 2. Discuss goals .64 ) |
- 3. Meet advisor 91 1.00
. %. Receive positive feedback .65 .76
»

'C.  INSTRUCTORS

l. Interested in students 5.52 * 4.66
2. YNot know students' aames 2.48 *k 4,34 ~
3. Grading irrelevant _ 2.55 2.27
4. Challenging 5.16 * 4,32
5. Open to complaints 5.27 *k 4.10
D. CLIMATE -
l. Intellectual 5.45 3.71
. 2. Snobbish 2,93 *k o 4.37
3. Social 3.80 3,83
4, Practical-minded 4.52 V#kZAA
) ~3. Friendly b 4.86 4,12
6. Group spirit 4,21 bl 2.88
7. Happy 4.26 . 3.90
8. 'Depressad 3.56 3.88
9. Affection for N.U. - 3.14 ‘ 3.24 '
10. Competitive 4,27 *k 5.93
11. Honesty and integrity 5.62 ek 4,46
12. High faculty standards 5.77 5.51"
13. High Studert standards 5.63 5.39
E. TIME
1. % in class 23 22
2. X academic outside class 32 30
3. Student interact.ons useful 5.43 *k 3.76
=t > “
) 8 3
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Table 4=3 Cont'd.

Irem Isp ‘ - Gontrol
G. FUTLRE
3. Advanced degree 6.19 * 5.29 .
6. Career in science 5.91 5.90
I. SATISFACTION
1. Math and science integration 5.22 4.69
2. 1Interdisciplipn . 4.37 4.05
- 3. Challenging 5.46 * 4.88
4. Mastery of Lasics 4,68 4,44
5. Llass size . 6.05" ke 4. 71
6. Difficulty: 5.64 * 5.14
7. TFreedom 2.70 kek 4.95
8. Relevance 4.32 * 5.05
9. Interact with (ISP) students 5.05 * 4.26
li. Interact with (ISP faculry 4.93 ke 3.52
13. Faculey ,guidance ) 3.66 3.70
14, Physical facilities 5.25 ok 4,19
15. Creative Outlets 3.75 3.41
16. Work load 3.95 4.81
i
J. GENERAL
l. Satisfaction 4.75 5.17
2. Enjoyment 5.02 5.12
;3: Time required 5.09 * ¥ 4,40
i4. Knowledge gained vs wanted 4.68 4.41
5. Hard to manage time 4.52’ * 3.69
ﬁMeans differ at .05 level
Rk ;
Means differ at .01 level

o ——

F Y
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Means value f : S;gni:;cance LaVels
Omnibus

Taszor 3P contyral N ,i

Fresa (Nel3) Tresn [\=22 Frash Sopn ISP Comtrol

Sopa (h=19) Sopn  (U=20) iSP-C  ISP-C ISP=C 12-3 Te§
3l : «. 34 3.87 * o
SCUden:S « ‘.:6 t 3‘25 9.04 .01 . 001 .01 - -Os »
D: N 3‘7‘ 5‘32 b ] a’o
Standards 3.33 3.72 =
jad . 5.2° ‘ 4.7 .34
-ategrazion 5.32 .37 =t
>y * aw
L L JtJ‘ 3v39 - *
Inceraceion 5.230 O 9.72 01 -0l -02 == .0l
13 3368 5030 - 05* - b -
?r‘edom 3.53 ‘.53 -LO-U& -0& .0- ‘0.‘. -—— QDI
cJl 5.08 5.20 78
Sazisfaction +.5% 5.05 *
cJ2 , 3.62 .77 wa® . . - -
Tas srucsion SN ; Sa 6.73 0 oy 01 .05 .05

Y - 'Y - v - R
-~ = »
oJ3 5.40 3.82 ®
- 3

Sroup Sctuay 5.08 4,38 9.69 .01 01 0L 101

« .
Signiflzant bevond the .01 level.
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significant differences between ISP.and non-ISP students in all caSes: these .
values are given in the fourth column of the Table. None of these five analyses
showed significant freshman:sophomoré differences, and only one (CJ3) revealed

a significant interaction {(F = 8,75). .

Tukey's HSD test was selected as the most appropriate multiple-range

&
*

L-test.to compare differences within the four groups. It should be noted that
this test allows all comparisons to be made among a given set of means: since

-

in the present case only four comparisons of the six that could be made were
of interest, this test tco is slightly conservative for the present purqoses:
The resulting significance levels for the various comparisons (Freshman: ISP,
vs. non=-ISP; Sophomore: ISP vs; non-ISP; ISP:freshmen vs. sopﬁomores; non~1ISP:
freshman vs. sophomores) are given in the final fov columns of Tabie 444.

At present, only the differences between IUP and non-ISP students are of:
concerﬁ, and‘these:may be summarized in tefms of several obserﬁa;§ons:

1) ISP students show large differences from‘non-ISP students on factors
‘assessing their fellow students (Factor D1), interaction among students and
faeulty (Factor 12)3 freedom of the curriculum (FactoreIB); quélity of in-
struction (Factor CJ2), and tendency to form study groups (Factor CJ3). They
‘do not differ from non-ISP students with regard to academic standards (Factor D2),
pgrceived integratedness of their programs (Factor Il1), and gengral sétisfaction
(Factor CJ1), .

-

2) 1In all cases where there is a significant overall difference between
. Q
IS% and non-ISP students, these differenges characterize both freshmen and

®

sophomores .equally. : . : ‘ - . .
3) 1In all four of the five cases, ISP students regard their program

more favorably than non-ISP students regard theirs. The only exception comes in

Py

S6

N - e :
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the case‘of the fector assessing primarily freedom of course §91ection:\
where ISP students (quica ecchracely) perceive themselves as more con-
strained than do aon=-iSP stu&ents:

%) In addition to the dirfferences tapped by the variables included
in these factors, Table 4-3 indicates ‘that ISP students, as compared to non-
ISP students, Eeel that instructors get to know them by name more (C2), and
are more impressed by fellow students' honesty and integrity (D11l) and by
the physical facilities offered by ISP (Il4 - as compared to Northwestern in
zeneral for the countrols). Less‘significant differences (which meet the .05
sriterion oniy on the risky assumptienlof independenﬁ tests) indicate that
ISP students make more use ef their own‘eomputer than non-ISP studenés make

use of non-central-campuﬁer facilities (A8) and regard their program as

more difficult chan non-ISP students regard the general scienee?'program (11s).

-

Changes Over Time. Table 4-4 presents most of the key data regarding

L)

; ) : .
changes in students' factor scores as they progress through their freshman -

and sophomore years. As noted above, simple F ratios indicated that no .

1Y s !

- overall diffarences between freshmen and sophomores could be found on any of
these factors, and that only one interaction (CJ3) proved significant, The -

Tukey tests, however, present a somewhat more detailed picture.

-

As indicated in Table 4~4, all tests comparing non-1SP freshmen with®

' sophomores proved significant, while only one of the.parallel comparisons v

s °

within ISP showed a significant value. The patterns of freshman-sophomore

] A

o differenCes‘in the non-ISP students appears quite characteristie of :the
typical tendency toward a more jaded a.d cynical attitude toward the univérsity,

* often described as the "sophomore slump." Non-ISP sophomores tend to think

less well of their fellows (D1),. perceive themselves as mors contrained (13)
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and think less well of the quality of their instruction {(CJ2) than do freshmen. f‘
The two factors on which sopﬁomores outscore freshmen, on the other hand, may -

] N
be attributed largely =o the fact that they have been in the university longer,

¥ «
and thus have had more opportunicies for intaraction with ‘others (I2), and to .
form group study cells (CJ3I). . ‘ .

-

Parallal diffe. 2nces to chese, within ISP, can bé tound only for the

-

factor assessing the quality .of instruczion. 'Thus, it appears that whatever

entering freshmen at Northwestern is largely maintained

-

if they are in :SP but often lost if thaey are in the general sciences program.

¥

dawever 1: should Ye noted that absence of a "sophomore slump" may“rgf;eqiw

only that those ‘1=sat-s fiad with ISP have left the program.

enthusiasme charac ariz

x

Lussisn 2

-

Student Survev Responses.

“

i

(g 1}

- .Students oerceat ons. As indicatad.in the results above, tha students

in ISP perse‘ve cheir program juite favorably; so favorably, in fact that it

—S-mimdiaml:a ~£emp;ing to speculate about the possibility of a “Hawihorne =~

effect’ in these data (i.e., any change will produce a favorable outcome).
Alnhoughgi: is, of course, impossible to rule this out entirely, at least

tWo consideracions suggest that it mav not be very significén;.

¥

« First, it should be noted that Hawthorne effects primarily disturb

researchers and statisticians, by contaminating the purity of their measures.'

Program designers and administratars. in contrast, moy well see such effects

A

as quite desirable. Thus, in the present case, tendencies for students in

ISP to see themselves as'a special group, different from other Northwestern

students by virtue of a better program, and to develop fealings of group

cohesiveness expressed in above-average esteem forand degree of interaction
! :

with each other would appear to be thoroughly desirable from the standpoint

of the program's goals, regardless of their source.
i

»

’ . - 3;5? ; . LT
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Second, however, several of the individual means for survey items suggest

*

that, at a mininum, if a Hawthorne effect is at work here, it is not working.in

such a fashdon as to impair the finer\discriminatory"abilities‘oftthe s tudents.

-

"Not all their judgments are pgsitive, and one in-particular (D6 - group spirit)

1s merely neutral where one would'expéct it to be most susceptible to Hawthorne- -

type inflation. Similarly, while instructors are viewed as persons who are
" genuinely interested in students (Cl), get to know them by name (C2), and
interact satisfSQtorily.with;thém (I11), they do not..asparently, supply
sufficient guidance (H16 and I13). While these examples are not sufficient
" to fully discount Hawthorve-type explanations for these findings, they do

¥

appear sufficient to minimize their, impact. .
Against this pattern of overall satisfaction with the program, then,
the two aspects of it that emerge as most consistently negatively evaluated

. bX ISP students are the lack of freedom in course selection and the lack of

L%y L

[ S - - AR V———— A .

sufficient guiaance from the Eacultf. Neither of these criticisms appears
very severe (but see next section on attrition), either in terms of it? actuai
magnitude or in terms »f its larger significance. The lack of freedom pre-

"~ sented bv tle program appears to be a more intractable probiém since any.
attempt to relax this structure risks eliminating key aspects of the program.

Nevertheless, it appears that s

e students who want the rigorous and integr;ted
. science edﬁqaticn offered by [AP and who hope.someday to be the "panscientist."
ISP even more appealing if it offered greater
flexibility in chcice pf coufses. For :xample, mors non-science electives

could be provided by haking\ISP’a four-yea; program, and/or allowing héudents

to choo;e among certain upper-level sciéncg courses.  This would decrease-the

frustration some ISP students seem to feel, and 1;‘might also make ISP

. o “
attractive to a wider range of potential students.
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The relative lack of guidance petteived by ISP students similarly
may be due in p;rt to »ﬁe facts dnat' a) the program is suificiently
structured that lictle, more guidance can be offered on this ievel and b)

~the program is sufficiently new that little‘guidance, in terms of longer

*

range events such as graduate plecement or occupational onoices, can
presantly be offered. On the other’hand. interviews with students suggest , °
that it is not uncommon tQ find students interested primarily in medicine :

or other biological Iields entering ISP, while the program itself is per-
ceived & geared more directly to the "harder" sciences (Physics, Maths,
Chemistry, Geophysics). It may thus prove useful for program administrators
o attempt to communicate the goals and purposes of. ISP\in a clearer fashton ‘
to potential students prior to their admission into ISP.

Furthermore, the freshman year in ISP would appear to"be an especially

stressful one for students whc are accustomed to performing well with little

o R Y

\ effort and now rind themselves doing only average, or even poorly, in their
course work, despite the long hours they feel they are putting in. Discussions
with first-term freshmen have indicated that some would appreciate greater |
‘ assistanee«from the faeulty, or perhaps other counseling services, in naking
tne high school senior to coilege freshman transition. Interviews nith
students who left the program corroborate the need for mote.guidance (see

next section). ‘ R .

)

Differences Betwe.n ISP and non-ISP Science Students. Overail, the .

preceding analyses revealed that ISP is viewed more positively than the .
regular university program is by equally superior non-ISP science students.
- Generally, ISP students sre more favorably impressed by the personal

qualities of their fellow students (Factor D1), their.ipteraction with

. *
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students and instructors (Factor 12), and thé\quality of their instruction
(Factor CJ2), gpt do not indicate a greater level of overall“s;tisfaction «
(Factor CJ1) with their program than selected non-ISP students in the ¥
gcieﬁces at Northwestern., Furthermore, with regard to their assessments

of fellow ifudents ana ﬁhe quality of instruction, ISP freshmen feel wore
positively about these issues than do non-ISP freshmen, and this enthusiasm
"is maintained throughout the sophomore year, while non-ISi students show a
significant decline in enthusiasm over the same period. On the otﬁer hand,
the three factors of which sopromores are pﬁfhaps better judges than freshmen
(interaction, freedom, and group study) show the reverse pattern, with ISP
‘gcores holding closer, in both years, to those of non-ISP sophomores, who

-

again differ significantly from non~ISP fre;hmen\

v Given the above pattern, the failure to find differences between ISP and
non=-ISP students on the factors of Satisfaction,’giandards, and Integr%%;on
may appear discrepant. The latter two, ﬁowever, aré easily accounted for.
‘In the case of Standarus, the scores of the non-ISP etudents are sufficiently \\\
high that simple ceiling effects appear sufficient explanations for the
failure of ISP students to significantly exceed thosa?yalues. With regard to
Integraticn, it should be noted that although the omnibus F for this factor
fell short of statistical significance, the difference between the means of
the two sophomore groups 6.74) is as large,§s any of the otheré;that proved
Qigndficant‘at the .01 level, wﬁile that for the freshmen (;37) appears just ‘
to miss the‘uQS criterion. In both cases ISP students do perceiwe . ’
their program as more integrated than do noanSf students. « ot ) f

" The failure to find differences with regard to Satisfaction, finally, . oy

56peara~t; indicate differehces 1in expectations more than differences in

]
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evaluation. . That is, since ISP freshmen score higher than their non-ISP

w

counterparts on six of‘the eight factors, it appears clear that they think

more highly of ISP thén non-ISP students think of the generaliscience program.

-

Further, since most of these factors also show a (non-significant) decline

%Y
~

in scores as these students progress to the sophomora vear, it appears
reasdnable to extrapolate backw;rds to posit even higher expectacioﬁs at
cﬁs beginning of the fresh&an year: ISP is, after ali, a unigque program
and these students are clearly aware of~;his fact. Non-ISP students,~however,
would neither feel this uniqueness nor gener;te the same high level of
expectations. The matching Satisfaction scores in the two groups ?ould

then merely indicate‘that each group is, more or less, gettingQWhat it had

§N
expected.

5.3 Attrition

In any innovative program there wu.l inevitably be those who are dis-

Samarama e —

safi;fied and decide to leave. It is important that their reasons fqr
dropping out of the ﬁrogra@ be understood so that adjustments can be made. ~
As Table $-§~indicates, attrition has heen a considetagie problem in ISP

with alm93t nalf of the students in th; first two classes .leaving the

program (i.e., 13 aﬁd«l& of 30, réépectivelf). So far 27 of the first 60 .
students (or 45%) who enrolled in ISP have left. Mos? cf the attrition

appears to occur duri;g the first year of the program, with 8 of the 13 Cm

hd ~

~ dropouts in the first class leaving.than and (to date) nine of the 14

dr&poucs from the second,entering class.
In order to understand the attrition problem, a special study was
performed. In the spring of 1978 interviews were conducted with most of

the students who had left ISP. Of the 12'students leaving--10 sophomores

: ) 3
& ! ’O. .
- * * Ay
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) - Table 4-35. / . ~ :

ISP Actrition -

Quarters )

Year Enrolled 1 2 3 3 3 6 7 8 9 Total
\ . ‘ = i
1976 24 2 a2 a2 : -
R ; 4 : 2 1 0 0 ;13 .
. ¢ X . i .
1977 11 7 15 0 - 4 - - - 14
' ] ’ i
1978 30 - 0 - - e - -4 a3
: 30
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. : ! .
and two freshmen--eight were interviewed. Of those interviewed six were

sophomores and two freshmen. Two students could not be reached; one was
discarded because he had been in the program for such a-short period of -

. R ¢
time, and one refused to be ’aterviewed.

. The interview questions are listed\jn‘Table g-é; All students were

| asked a number of open-ended ;uéstions (#1,-18-23) about’ ISP as well as
4 sequence of structured questions (#2-17) about gpecific aspects of the
program that may have influ;nced their decision to leave the program. The °
interviawsalasted abogt 45 minutes. Most of the students interviewed were
‘very coopgfa:ive and appreciated the oppoitugity to talk about their ISP
experiences. They all seemed to have carefully considered their decisiop
and had no trouble éxpressing‘themselvesi‘wiﬁkmany cases, the statements
offered for rating evoked enthusiastic'agreement and additiomal commeﬁts
not previously made in response to the open-ended question. N

The responses to the questions-including repregentative sample comments |

are also Presented in Table'A-G; There were four general reasons given for

. withdrawiny from ISP (#1). These concerned the student's career goals, thej

. time the 'program involved, the cqrriculpmy and tﬁe gradeé received, in of@er

of de&reasing importance. Most of the responses are reflected in the responses

to the specific questions as well.

. Career Goals. The most frequently cited reason for leaving ISP was

F U N N MU N

L i X — W 3 S [ e

T a chghge in career goals.‘ f;is is supp;rgéd by the responses to qpestidns
R 9 and‘ls as well--the twoc highest raced‘faétors for 1eavi§g“ISP. All the
3; \ " students agreed that the .most {mportant reason for leaving ISP was t@gt it
\9.-~ © "was nqt.lgading in the direction” they were 1nteteste& in (59). Five of

7', . the eight also indicated that their "career goals changed" (#15).




Table 4-6 .
. . Interview Questions-and Respouses of ISP Dropouts E A
, ' | /
Question : Mean® S.D. Sample Comments .
1. Why did you withdraw trom 1SP? . ) - - 1 couldn t see a job at the baqhelor s level o
. . , and didn't plan to go on, (7)b 7 .
Too much time required. (%) - T
The classes were above my level--chemigtry
. especially. (&) N
I got a "D" in dhemiatry and couldn’ ;: retake
rhe course. (3). /
‘I
2. The pace of the class was too fast? "4.25 1.83 Math was fine, but chemistry and ?hysics were
’ too fast. / -
. . N H N .
- 3. 1 didn't like the x.urriculum“’ 4.14 1.68 Math was fine, but chemistry and physics were bad.
4y 1 didn t like the ISP Faculty? 1.63 1.41 The physics teacher was "mean" s't\'é#]"_scaty‘"
* A .
. 5. After doinxg so well ln high school, 1. 2.88 1.73 . . . \ . ‘ T
didn't like getting 'lower grades: ‘ . .
\ . ) S . !
6. 1 felt that my grades, did not reflect 3.25 2.31 ot
the amount of work I was putting into o e T »
my studies: . . ‘ ° / '
7.. There was too much woi'k involved in 4.13 2.03 ‘ . ’ T
*  the program: o ! .
» » ‘ ) . . N RN
+. 8. I felt the’ pressure was too great-- 4.25 . 1.83. i
\ . toQ much is expecteé from 1SP : o . d
students : / * . : '
) H “ - . N
9. .1 felt the program wad not leading in- 6.38 T4 It wasn't leading “in any direction..... . . . -
the direction I wanqed to go: ' _— N ““ ot
' ~ . :‘ - 5 .
10. 1 understood what the lprogram was about 2.50 . 1.41 . I had a higher-exggctation‘ of personal, contact
¢ when 1 applied: B ’ S : with tha faculty. e *
. N N i . / - b ‘
95 . . 1 X . \( ~ QG
~ . s .o — " : ? SN / o .
- - ¥ . - T “0;




11.

12,
13.
14,

15,

16.

!8‘

. My career

19.

x Table 456 Cont'd. .

Question

The program was too diffuse tor me--1-
wanted to concentrate my studies more
on onue area:d

The program was too structured tfor me--1
wanted more choices in my program: .

1 f0u§d myself taking.too many courses in
which 1 was not interested:

I didn't like the sequence ih which the
courses were offered:

goals changed while T was in the
program: ‘

1 felt i{solated from the rest of the
student body:

I disliked the thought of having so many
of my classes with the same people
day arter day, year after year:

If you indicated that you disliked the ’
carriculum, what did you dislike about i

What changes would you like to see in the
prograg?

-

Me anEl
3.13

3.75

3.63

1.75

4,25

2.50

3.00

e?

S.D.

2.36

1.91

2.20

1.04

2,76

2.51

2.45

It's all too buneral--more concrete work
is needed.

“Everything was decided for us--1 couldn't

axplore other areas.

Organic chemistry and C33 are offered too
early.

-8L= .

Those particular people-~-strange, wierd
inhuman, too technical.

Chemistry was above my level. (3) .

I felt like I didn't learn much in computer
science (2).

The first three quarters were really good--
after that, too theoretical, too abstract—-
I would 1ike more concrete work to keep up my
interest. '

Teachers should be more sensitive to the ;
difficulties of the incoming freshmen mergingi
into the program. ‘

-

. Overgll, too much too fast. ‘

Take up less time in the day--too

ittle pime
to myself. 6‘- ‘E}u ‘
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Quustion

20. Had these changes been in effect when you

out?" -

21, Do you regret your decision to: leave 15P?

2, Were it possible, would you consider
changing back to ISP?

Table 4~6 Cont'd.

Meana S.D.

- -—

were in ISP, would you still have dropped

23, Is there anything you would like to add to - -

what you've already said?

a .
On o scale from | to 7 where 1 is not a factor
is a primary factor.

b . - .

Number of students making similar comments.

»

in dropping TSP and 7

Yes (4), No (3), Uncertain (1)

k8

No (7), Somewhat (1)

No (7). )

I can take the same courses anyway, leaving
out the subjects I don't want.

.The program is great for students who want -

a broad science base,

'3
The teachers are unapproachable--ove=ly
imposing.

It was interesting while I was in it--I N

changed--1 found. what I wanted to do. '
e = Segdae

My quarters wexe good and beneficial, but ¥ _'
it didn't continue to benefit me--it's a
good program, just not for me.



_ "overwhelming,” "iatense,
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Most students commented chat they were interasted in more “pr§ccicil ,
work" and were not intarested in gettiﬂg an advanced degree. Thus‘they
switched to programs that wOuld‘alla; them to get a job after four vears
of undergraduate study. Ia facet, ;f the eight students interviewed, six
. A : -
had transferred into appliad programs--four in angineering and ome each in
comput ar scisnce and economics. '

Time. The workload imposed by ISP was also frequently cited as a

significant factor in leaving the program.. From almost all the students,

»
L

ternms SUCh‘us "opprassive,”" "crushing," "sragger;ng," "eoo much," "too fast,"
" "above my lavel," etg. were voiced repeatadly,
accompaniad by shrugs, rueful smiles and shaken heads. These bointq‘are
sorroborated in Questions 2, 7, and 8--the next QOSt highly rated group of
factors Jor leaving ISP--as well as in Question 19. As the rétings indicate
student§ generally agreed that the fpace -++ Was too fast" (#2), '"there was
too much work" (#7), and that "the presgﬁre was too great" (#8{.

Saveral students commengsd that the transition from high school to
Eollgge is made even more difficult by‘;he exacting standards of a program
like ISP. A couple of students felt totally unprepared for the intemsirty

of the program and suggested an optional seminar during "new student week"

on how to approach and study for ISP courses.

Curriculum. Problems with the curriculum were also frequentlv

~

nentioned as factors in leaving the program. ISP was felt to offer too

lictle choice in elactives and require too much time in scheduled classes.

A

Some students also thought (mistakenly) that the ISP curriculum could be

duplicated by taking ozﬁer larger courses. Since the freshmen chemistry

N

courses were taught as gpecial sections of larger courses, this has probably .

*

led to their confusioaq. 1 ql
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All oourses racaived some criticism (#13). However, the COMNUERYr e~
. -4

sclance course was repeatedly singlad out as a problem since it was super-
. »

>

imposed over the Sour regular classes rather than beiag offered as a separats

*

“gourse. Ta addition, chemistry was Srequently mentioned as being over the

~

student's head.

These points are corroborated by the responses to questions 3, and 1l~l4=-

-

. the next most highly rated group of factors for dropping ISP. Five of the
eight students "didn'=s like the curriculum" (#3). The same aumber also

found it "too diffuse" (#11), "too structured" (#12), and containing coursas

they werg not interestad in (#13). Only one person indicated -that the -

3

- "sequence" oI the courses was at all a factor in leaving (#13).

¥ On the other hand, the faculty was not seen as a factor in leaving

»

the program (#4). This question received the lowest rating. However, a
few students commenced that the professors were intimidating, distant, and
a0t always sensitive to the problems faced by ISP freshmen.

Grades. Relate§ to probiems just noted with the curriculum are the
speciilc grades.receivea in courses. Only one, student did not cons{der

grades to be a factor in leaving ISP (#5 and #6). Most students did not mind

receiving lower zrades than high school, but three of chem‘were quite unnapoy

N

with the work they put in for a poor grade. As.we noted in Chapter 3,

- »

however, grades for ISP students were not inconsistent with those for other

. students.

» .
N -
N .

) Socias Climate. Anotherfactor brought up often enough 5 de worsh

F'e]

- menzioniag is the social atmosphere in the program. While isolation from
other students was not seen asa problem (#16), the students enrolled in ISP

_ Were seen by some as being a factor in their decision to leave (#17). The

>
e
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. ISP students were sometimes described as "strange" or "erratic." Several

-

.students suggested interviewing applicants more carefully. - f
. Qverall, the’ problem of_student attrition seems largely to reflect .

changing career goals and related adjustments to college life (i.e., study

habits, grades, etc. ) that most severely affect freshmen. Most of these
9

‘were changes in the students' interests and do not rerlect lack of appropriate
information about ISP (#10). Although students did recommend some changes

in the program (#19), they did not believe that such changes/alterations .
would have changed their iecision to leave ISP" ’#20-“2) Such attrigion

is likely to characterize any new program orlented ﬁoward freshmen. For o

example, we etamined the attricion in the freshmen homnors science courses

and found it t£o be 73%.

-

Prediction of Dropouts. A question of concern to any educational pro~

gram is that of identifying students who may for one reason or another drop

out oféthat program prior to completion. This issue was considered both from
tbe standpoint of the Student Survey questionnaire\Qed subsequently through

the use of several other devices. ‘

In terms of the eight key factors derived from the Student Survey,‘June

1978 responses of thbse 13 studentsiwho subsequently dropped out of the program
differed from those of the 31 who have remained in it in their scores o;

only one factor: Factor J1, Satisfaction (t = 2.15, < .05)., A further scan

~f the individual v;riables (including those not contained in these: factors)
indicated differences of comparable magnitude on variablés Ad (a:tendance
at musical or theatfical events), E4b (percentage of non-Academic time spent‘
with other ISP students), H1l (importance ;;.broad curriculum), J1 (satisfaction
‘wish ISP), and J6 (how does ISP compare with other Northwestern science

programs?)
~ ~ . 103
Q ‘ -"I
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Multiple regression anal&ses of these bariables‘indicated that only
three contributed signi?icantly to the differentiation of the drop-?uts
ffom the non-drop-outs: A4, E4b, and Jl. For'thesexkhree variables, the
multiple correlation with the drop-oﬁt/stay-in criterion, over these 44 |
students, ?as .67, with the associate F (10;00) signigiégnt well beyond the
001 le\}el. A simple scale was constructed of t:heség éh‘ree variables and
roughly weighted to account for the fact that each used a different metric;
to yield a composite ;Eore according to the formula R~= J1 + 3(A4) + (Ehb)/20;
which ranged from about 1 to about 7. ’

Of the thirteen students who~eVentua11y droppeﬁ out of ‘ISP, only one
\ééhi;ved.; gﬁore“ﬁighét éﬁéﬁ\5;5b~6n tﬂis‘écale, while é7 ;f‘éﬁé Siuéiudents
who remained in the program scored'highe; than that value (for these cal-
culations, missing values were replaced by the group mean). This cut-off
point thus yields only 4 false positives and 1 false negative, fqr an overall
accuracy rate of 89%. While this is encouraging, it shoulﬁ be born in mind:
that this f;rmdia is based on the best possible selection of variables from
t. 3 entire set; and may not wmean muCh~until adequately cross-validated.

Although earlier analyses had indicated thatEQata collected from ISP
students ig the Fall quarter‘}iffered:in many respects froﬁ that collected
in spring, and although it appeared reasonable to assume that whatevér factors
might contribute to a student's ultimate decision to drop out of ISP would
barely have had time to formulate themselves by the end of student's first
Quartef, it was also apparent that the above "drop#dut" scale had to bé
cross-validated before it could be given much credence. The Fall data were.

the only set available for such cross-validation attempts. Consequently,

the multiple correlation of the three key variables (A4, E4b, and J1) with

| \
5 171
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‘the drop-out/stay-in criterion was calculated on the basis of the Fall 1977

and Fall 1978 data (N = 60, including 16 arop-outs)~~ This multiple cor-
relation of .35'(wi:h an associacedlé_of 2.62) proved‘significant at the
.05 lsvel, one-tailed, with a pattern of weighting quite comparable to the
original formula. (The multiple correlation based on only J1 and E4b was
343, siénifican; at the .01 level). While these results certaiﬁly‘ref;ec:
the anticipated shirnkage, it appears enéoﬁ#ag;gg to note that the three
items also man;ged to achieve a meaningful level of differentiation in this
sample.‘

A number of other approaches to predicting dropouts were aLso-cried.
These involved\correlatioﬁs with GPA and SAT, and multiple regression using
the Fall Survey data. Both approaches were less successful than the three-
item scale. Thu;, while it appears premature to suggést that the present
three-item drop-out scale is in any sense definitive, there appeaf§ to be
ample indications that a scale identifying potential dropouts could be
developed. \If these notential dropouts seem to feel that they both know
what' they ‘want from their undergraduate education and know that they won't
get it withian IS2, the mos; prudent action might be simply to support them
in their decision to leave. 1In the case of those who appear less certain of
their educational goals, however, increased counseling and guidance might
le;d them to feel more satisfied with ISP and more comfortable with their
fellow ISP students. These more positive attitudes probably would lessen
the likelihood that they will leave ISP.

. .
Recommendacions. This research leads to a number of recommendations.

In order t¢ deal with student attrition, ISP should. consider instituting
two changes. The first involves a more careful assessment of studentsf

career goals. fhis could be made part of the final admission procedure.

Ang y
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Specifically, information shéuld be obtained from the student on the appfi-
cation form. This could be followed‘with a pﬁone interview from the Isp
Director bafar; an admission offer is made.

Seconé, ISP‘should %nstitune a formal counseling grocedﬁre. Each‘
student should Ye assigned a faculty advisor an& meet‘wi;h him or her at
least once each quarter. In addition, the Director should also be available
to maeet with students. This could be done thréugh regularly scheduled office
hours and othar informal activities such as coffee breaks or lunché;. Again,
thé firsc year is probably the most eritical, and the' advisipg system may

only be necessary for freshmen.

Reference Note

1. Wilseon, J. R., & Thlanfeldt, W. I.;qg report on the freshman year 1972-73
to the committee on educational policies from the Planning Department

and the Office of Admission--Revised. Duplicated manuscript.

Evanston, Ill.: Northwestern University, March, 1974.
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S. OUTCOMES

5.1 Introductionm i C

» > »
L

J " One of the mdst 1mportant goals of Iij is: to encourage students to

pursue a career in the §niences, especially the emerging integrated fialds.

In particular, it was anticipated that most graduates would obtainat;aining

~y

beyond th B.A. degree. Since Ehis report was due shortly before the

. .
. first ISP class graduatéd, two approaches to determining the effect of ISP -«

-

on students' career choicgs°énd graduate training opportunities were

-

employed. First, the 15 s&udents\in‘ﬁhe first graduating class were inter- -

N -~

" viewed shgftly before completing ISP. Second, a survey questionnaire was

consrructed and mailed to the leading graduate gcience departments.
7 .

*

-

The results of these investigations are presented in the next two

. L4
sections. Both of these studies provide preliminary information on the

likelihood th$¥ ISP will achieve its ulgzgkte goal of producing competent -
p
and talented "panscientists." However, it should be emphasized that at

.this time these findings are tentative and should be viewed as suggestive
of the impact of ISP on students' careers. Only careful monitoring of ISP
graduates' career choices over an extended peridh of time will reveal the

pattern of outcomes clearly enough for more firm ccaclusioms to be reached.

"

5.2 Third-year Studeht Interviews

A S

In;erviews were conducted with the fifteen third-year ISP students
during.lhtéfFebrgaty and'early‘uhrch, 1979, All interviews were held in-
the ISP.lounge and lasted about 15-20 minu:ga. The interviews were in-
tended to determine the studegts' sag&sfaation with ISP and their plans

for the future..
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Interyiew Questions. The interview format was the same for all students.

*

ISR _Theée were 18 questions (see ligting in Table 53-1). The first 12 questioﬁs
§~~' ggalt with the students’ experiencé in IS?; four of the remaining questioms

(#13, 14,715, 18) dealt with the studgqts' plans for the future (whether

- Ehe? would be at Northwestern next year, pians for ggadua;e study, ‘and career
- choices). There was a question dealing with how their éxyEniencé.in IsT
. . -
. N ~ )

affected thelr plans (#16), and\finalli theie was one question COncérned

N +

R ?

’ with whether they would enroll in ISP, and attend*Northwestern if they had

. it to do over again. On the first questionn dealing with characteristics
) 4 of ISP which were importaut in the students"decisioﬁ'cp enrcll. spontaneouq)

N . ' >
» -

.answers were first recorded and then students indicated whether each of a

-

list of ten <rogram characteristics as important“ Four of the items had

* .. a saven-point response scale; six of the questiong were of yes-no format, *
B 4 : , . -
and the rest were open-ended.

- ¥

\
Q

N * ‘,. . ‘. A Y
The results are summarized in Table 5»1: Means and standard daviations
were calculated on the seven-point response scales. ‘For the- :emaining
- R} ~ a w \Q
questions. percentage of responses were calculated. ) .

-

‘\-

»

*  Important Program Characteristics. Approximatefy 25% of those inter-

viewed spontaneocusly mentioned the accelerated hatﬁr; of }ﬁ% prdgram, a
. curriculum that integrates the na§u$a1 sciences, close associations with
N faculty, or bei&g alioweg to avoid dihiding on a major as importa?t
| charaéteristics‘éffeccing their choice‘to enroll in IS? (sée Question 1).

-

When they were read a list of program characteristics and were asked to

 ome——

-

indicate which were:impotzant 1n their decision to entoll, all students

said that a curriculun integrating the hatural sciences was impoftent,
b N -

. enrollmnnt 1n a special program had the next highest affirmative response.

* <

o= * ., !

"
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lable 5-1

intacsview questions and responses of third-year ISP students.

~

Question . Response
Thiak back o -veur decision to enroll in ISP.. Noted spcn:aneOuslya Elicitedb
What chsracterissics of ISP were important
detarminanta of vour choice? |
a. Three-vear bachalor's degrae i 60 2°
L. Close associa:ions with faculey .20 % 73.32
¢. Assoctation with a small group of ‘ ‘ .2 % L 60 2%
students with superior records
d. Curriculum that integrates the natural 26.7% 100 2
- sciences \ -
2. Possibly g*easa;,apueal to graduate school &6.7%
admissions . N
f. furriculum that is uniformly rigorous 20 2 53.3%
g. B8v-passing lower-division science courses 26.7% o 73.3%
h. Earollmant in a new program . « 6.7% ‘ 53.3%
i. 'Enrollment in a special program ‘ 20 % ~ 86.3%
~j. Allowed me to avoid deciding on a major 26.7% 66.7%2 .
Did ISP turn out to have the characteristics Vhlch " Yes 80%
influenced vour choice? N ) o
».O N »n
: \ v v . Yes and no v 20%
* L Y

. In general, how similar hes your ISP experience
been to what vou expected when vou entered the
program? : :

1 2 3 4 5 6 7 C X w492

not at all : very s.d. = .76
similar : similar .

Y
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How,satisfied do vou feel with voup overall
experiance in ISP?

-

* i 2 3 “ 5 6 7
not at all .very
.satisfied satisfied
what, i anyctaing, have vou especially liked

about the academic aspacts of I[SP"C

*

high quality professors
acceleration
integration

level of courses

cidse -pontact with faculcy .

opportunity for independent study

What, if anvthing, have vou especially disliked
about the ac ‘sit{¢ aspects of ISP?¢
\ J

inflexibilisv of course schedule

-

scme courses not ‘integraced

¥

start-up problems with new courses

C D

e

1 vou were planning vour undergraduate education
now, what changes, if any, would vou make?

S

None ’
Would do more research

Would vou recommend a program like ISP to other
qualified. students interested in science?

Yes, without qualificaticn BRI
Yes, with qualification

Yo -

x = 5,20
s.d. = 1,21

26.7%

26.7%

26.7%
20 %
13.3%
13.3%

26.7%
20
20

e &

3

33.3%
13.3%

40 =

1 4 .
46.77 \ o
0 2

»* . SRR
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9. What, if anvthing, have vou especially ’iked about

the non-acacdemic aspects of ISP?T >
i working with the same group of sctudents 73.32%
facilisies . 40 2

10. What, if anytaing, have vou especially disliked
about tne nor-acadamic aspects oF ISP? ¢

Lack of sounseliag 20

&¢

ll. How do you think your overall satisfaction with
your undergraduate experience thus Zfar compares . .

with that of non-I1SP scudents? @ ’ N
N : ) ) - - b
1 2 3 4 5 6 7 xX'= 5,806
~1ess satisfiad v more satisfied s.d. = 953

than most ' than most

-

~-. How do yqu think vour overall satisfaction with

. your undergraduate experience thus far compares i .
with that of other ISP students? /( *
. 1 2 3 4 5 ) 7 X = 4.92
. less satisfiad ‘ ‘ more satisfied s.d. = 2,31 °
than most ‘ than most ~
* LD
13. Do you plan zo be at Northwestern next vear?
~ RS
Yes 66.7%
‘No 13-3z
Tncertain 20 %\ "
14, Jc you plan to earn any degrees other than
your B.A. in science’
Yes 80 X : ~ N .
~No 13.3% ‘ \ N
\ Uncertain 6.7 - ST
) If ves, please indicate what degrees vou plan’ Fleld = Number considarin
to earp, what fields you plan to study, and. Phvsics : A
what universities you might attend. Ch;mistry 2
: ~ Math 1.
Integrated scienges 6
. . o ‘(biology, biochemistry T
. . meteorology, astronomy) .
' ) ) Engineering 1
7

Medicine - .

ve
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(¥,

dave vou dezided whaz career vou'd like t¢c pursue?

-

Yeas N 33.3»
No 27.7%

ves, what zareer hav: vou chosen?
M0, What careers are vou considerin ng’

tty $4y

[ IR

»

Fiald . Number considering .
Physics

Chemistry ~
Math :
Integrated scisnces (biology,
biochemiscry, Teteorology,

O S

astronomy)
Engineering 1 .
: Medicine 7 ,
16. How has vour experience in ISP influenced
¢ Your career choice, choice of graduate
scnool, and field of study? 2d . 8]
N Y , : .,
F
o A
%;. Ifvou had it to do all over again:
| a. Would you enroll in ISP? .
Yes 100% ‘ .

No _ 10 )

b. Would vou enroll at Northwestern?’

Yes 66.7% . )
No .33.3%

18, If you are applying to graduate sghool, which ones did you appiy to? Hava
" you been accepted bv.any? Which?

N

a. Comments ‘reelv offerad bv students :Pa: closely resemble the
specific characteristics requested.

b. 'Percuncagu indicacing that each of the specific characteristics was importanc.

- Rnsponse categorias were extracted from student responses. -

-

d. See text for discussion. . .o ' a
_ 12

*
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All program characteristics, except its "greater appeal" to graduate schools,
wére endorsed by the majority of students. .

Eighty percent of the students said that ISP had the characteristics
which influenced their cholce to enroll, while 20% indicated tbat the program
had only some of these characteristics (see Question g). There were few“
comments on this questiomn, but the most frequent comment (made by 2 stﬁdents)

was that some of the courses, particularly chemistry, were not well integrated.

+ Satisfaction With ISP. Overall, the students' ISP experience was ratad

as being similar to what they expected when they entered the program (see

Question 3), X = 4.92, sd = .76, oﬁ a scale from 1 (not at all ;imilar) to -
J (very similar). Generally, the students were satisfied with their ex~
perience [n ISP (see Question 4); X=5.2,8d =1.21 0n a séale‘from 1
(not at all satisfied) té 71 (very satisfied): \

Among the academic aspects of;he program which the students particalafiy
liked (see Questicn 5), the three most frequent~responses were the high .
quality of the professors, the integrati&h of the sciences, and,the accel-
eration of thé program, each of which was mentioned by approximately 25% \
of the stud;nts. fhere were fewer and more varied reéponses to.the question .
of which academic aspects they particularly disliked (Question 6). The
most frequent response categogﬁ was the inflexibility of the course schedule
and program requirement;.. For‘é!ample, the ISP sequence interferes with.
students getting dual majors, particuiarlyhin chemistry and biology.
Approximately one fourth of the students‘mentioned these. Most of the
other comments. pertained to the problems of a grcwing program. For
example, some of’the courses weren't fully integrated; and since\;hey

*

were the first class to go through the program, they encountered all the

N
.

problems associated with new courses.

- N N v : N —
h ‘» ~ N N N N » a te Ny
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" When asked what changes they would make if they were planning their
undergraduate education now (Question 7), about half of the students said
they would make no changes. The only other response made by more than one

persban (i.e., two) was that they would do more resear¢h. This was consis-

tent with the preliminary results of the Graduate School Survey, where the’

" lack of research ‘2xperisnce was shown‘t? be a major shortcoming of the

‘program, as far as many schools were concerned (see Section 5.3).

-

Forty\percent of the students said they would recommenq, withaut~
qualification, a prograﬁ iike,ISP to other qualified~student; interested ‘
in sciencé (Qpestion 8). About half of the& said they yould iecommend ic,
with qualificatipn; while the reﬁaining Students did not\know. fhé‘most
frequently mentioned qualifications were that a person should noR enroll

in the program if (s)he already has a good idea of what field (s)he wants

to go into (20%) and (s)he must have motivation and dedication (13.33%).

Satisfactiou With University Environment. When asked what they had

especiallv liked about the non-agademic aspects of the program (Question 9), .

- 1

aearly three—four;hs of the students mentioned the social cohesion en-

R

- gendered by working with the same group of students for three years. Many

_ room) .

of the students (402) mentioned the facilities (the lounge and the terminal

L3

Few students answered the question concerning non-academic aspects

which thev had parcicnlarly disliked (Question 10) Among those who did

-

answer, the only response made more than once’ was that there.is a need fer

more coungeling in the program.
The students felt that their'satisfaction with their undergraduate .
experience comﬁatea favorably with that of non-ISP students. X = 5.8, .

-~

sd = .95 (Question 11) on'a scalé from 1 (less satisfied thanipnat),to.7

114

i



(more satisfied than most). In comparing their satisfaction with that of

A

other ISP students, they rated themselves as slightly more satisfied, though

there was large variation in the responses; x = 4.92, sd = 2,31 (Question 12).

Career_Plans; Ten of the\students‘plan to be at Northwestern next ‘\\\ |
'year; two of the remaining students do not plan to be here, while the other >
three’ are uncertain (Question 13). Among the stﬁdents who plén to be here
next &eét. nearly all (7) of them_will be ggtéing\a dual major in & science
(Question 1§). “Two will be getting-a Mastgr's degree, one after obtain%ng .

a double major this year. Onme student is not getting an IéP\degree, but
a degree‘'in biology. Whether the other students take the three-year B.A.
option is dependentiupon whether\they afe’édmitted‘to graduate school or are

i}

successful in finding a job.
: 311 but on; of the stu&entg, who is u;certain, are pianniﬁg to gét ;
post-gradu§tg education. Onevstudentis planning to aétend la? school, while
ali the other students‘;re‘going into hedicine‘or a science. Some students
mentiéned_more than one f%eld of study they were considering. Other than
medicine, the most frequently mentioned fields were the inéegrated sciences(
Nine students are considering getting a Ph.D. while oniy one studentt
‘is defini;g;y-planning t; obtain a Maste?'s degree.

.Approximately half tﬁé students have decided\what qareér they would
like to‘pursue (Question 15). The aareers‘which the stﬁdents‘have chogsen N
or are cenaideri;g are research positéons in the fields they are pianning
55 do their graduaté work fn.« In fact, ‘two students havg applied to
graduatg‘schools -— one~in medicine, i@e other in\biochemisqry‘(Question*IS). -
One has paén accepted ;n:o m;dical school at Ohio State, the other'ﬁasc

not been accepted. The schools they applied to and the ones other s tudents
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mentioned as possibilitigs are, in general,~highly rated schools thag

correspond to ones partvicipating in the Gradua;e School Survey (e.g., Chis

- State, University of Michigan, Berkeleyv, Case Western Reserve, and Noichwesterm).
All the students said their experience in ISP had not affected their |

choice of graduate school, and most felt that it had not specifically affected

their choice of career or field of study (Question 16). Three students said

it had affected their céréer choice by exposing them to a widé ;ange of

fields, enabling them to choose the ones which ;ppealed to thqm; Two students

said that {rom their expe;ignce they le?rned~they did not want to do scientific

research. " .

Querall Satisfaction. All\tﬁe students indicated that they would
enroll in ISP if they had it to do ovérbaiﬁih (Question 17), though one-

third said ‘they would not enfoll at Northwestern. The latter said they

»

~would enroll in ISP at another university, if it were offered.

- *

~




3.3 Graduate School Survey

As part of the oggoing evaluation of ISP, an eight-item questionnaire
was dasigned and sent to chairmen of sciince departments at major graduate
institutions in the United States (see Table 5-2). The dﬁestionnaire
attempted to address three related que%tions? 13 How was ISP perceived
by other leading institutions? 2) How would the training provided ISP
students be evaluated by graduate admission committees? and 3)‘H§at
changes in ISP mighE be considered in order to meet graduate admission

»

,requireménts? . . R
. : 532233. The primary targets‘for this questionnaire were those:uni-
“ ve#sity departments that had received ratings ranging betwger} «2.0 and
310 in the American Council on E&ucation's fACE) 1969 ratiﬁés of
: ““\ "effectiveness of doctoral program" in the discipliﬁes of AStronomy; .
Biochemistry, Chemistry, Geology, Mathematics, Microbiology, Molecular
Biology, Population Biology, énd.Physics. Otﬁe; leading depaftﬁen;s in 1
disciplines not considered by }he ACE (e;g., Computing Sciences,\OQean- |
ography) were also includéd‘on recommendation of thé ISP staff.
In June of 1577, 115 departments were mailed a packet of @Qterials,
each consisting qf the questionnaire, a'twofpage dgscription of the"pfcgrém.
a five-page curriculum outline (s;e Appendix B‘), and a cover letter.
In‘SSngsry 197?; a prali?inary summary of 72 responses (§§1) to this ~i
mailing ;Qs\sfrculgged to ISP staff and evaluators. On the basis of’ ‘
v .. comments received at this time, a slightly revised questionnaire was
prepared, g}fferiné\ftg? the original primarily in that it made response
opticns“h;re precise‘én&\agggileé. Two‘judges converted the verbal

\
descriptions provided by respdhdgnts‘to the first majling to the
\ \ y . ‘

\
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- . Table 5-2

.Grauuate School Survey Questionnaire

3

Please circle the appropriate response and explain where requested. )
1. Would an ISP student with a strong undergraduate record (say ISP grade
: average > 3.5 (where A = 4.0), and GRE verbal and quantitative > 700,
faculty recommendations indicating high potential for achievement in
science), be admitted as a graduate student in your department with no
course work beyond that given in ISP?

4 . 5 2 1
very likely likely unlikely ‘very unlikely
- Assuming admission, please indicate pfobdbility ‘of financial aid.
4 , 3 2 1 .
very likely ‘ likely unlikely very unlikely

‘2. Please indicate what course work in your discipline beyc.d that given in °
ISP (see enclosure) would be (a) required (b) recommended, for ISP students
to take at Northwestern in order to be admitted as a graduate student in your

department.
AN

a. Required courses ’

A “

b. Recommended courses R
3. a. Is the GRE Advanced Score in your subject (i.e. beside quantitative
- and verbal scores) important in graduate student admission:in your
department? Yes Yo .
- Fame
b. If "no", would you find it useful information? Yes__ No_ .

:

»

E)

4. a. Would a commitment to take appropriate -courses in the lagt year at
Northwestern replace the GRE Advanced score for admission of an
achieving ISP student?

Yes ‘ No

b. If "no“, would such coursework be helpful?' Yes No .

5. Please give yoyr opinion of ISP as an undergraduate background for a Ph.D.
level scientist in your discipline. !

4 3 2 \ 1 :

Excellant Good Adequate Inadequate

Please gxplain.




’ N

How does the mathematics content of ISP compare with what you'd like to
see students have and with the math background of other students entering
graduate school in yecur discipline? . '

4 3 : 2 1

Excellent Goog Adequate Inadequate’

L]
2

Please explain.

-

Would a similar program be of value in 'your university?

-

Yes No

—————— e ———

Please explain.

»
What changes in the ISP curriculum would you suggest?

. Paul M. Wortman
o \ Director, ISP Evaluation
- - Psychology Department
- Northwestern University
Evanston, Illinois 60201

-
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categories supplied in the sacand mailing, for questions 1, 5, and 6.,

This questionnaire with the supporting documents was sent to 53 depart-

A
]

ments, 10 of which had not received the first mailing.
Response. Thirty-one departments responded to the second mailiug

for a total of 103 departmerts representing 20 different institutions.

- The response rate to this survey by location and department is provided in

Table 5-3. Overall, 82% of ahe‘departmanta completed and returned the
¢

questionnaire. Of the 125 different departments contacted, 56 were in »

»

the East, 39 were in the Midwest, and 30 were situated on the West Coaat.

of these, the ﬂidwestern instigutions appeared most 1ika1y to respond

L

(92% response to the combined mailings, as compared with 79% in the East,
and 77% in the West). The sample was also sorted into seven disaipiinary
groupings. T%e response rate ranged from a low of 50% for Computa;

Science to a high of 106% for Astronomy and Chemistry. Apparently either

the program or the questionnaire was somewhat more attractive, as indicated

o

by response rates, to the more established sciences like Astronomy, Cﬁemistry,

Mathematics, and Physias, than to the relatively\younger disciplines. -
The results of the survey are presented in Table S-&. For questions
1, 5, and 6 the means and standard daviations on the four~point scales
ware calculated separately for disciplines along with pefcentages. For
the remaining questions (2, 3, 4, 7, and 8), only percentages of raspbnsaa

.

were calculated for aach discipline.

Admisaian and Aid. Although 852 of those reapunding felt that an

ISP student with a strong undargraduata raccrd (e.g., GPA at least 3.5,
GRE verbal and quantitative over 700 good faculty recammendations) would

be likely to be admitted to their graduate departments, on., 77% felt such

¥

i g >
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.Response Rate by Location and

-100-

Table 5-3

€

Dependent to Graduate School Qiestionnaire

Departments

Location

East
Midwest
West |

Discipline-

As tronomy
Biology
.Chemistry
Computer Science
Earth Sciences
Mathematics
Physics

-

Total

“

1

N

‘w

Contacted

56
39
30

10
17 _
20
8
27
24
19

125

. Response Rate (parcent)

/\

~

. 19
92
77

100

76
100

50 |
7% L .
83
84

22



. \ Table 5-4
. ) Response to Graduét:e School Survey Questionga:lre

e - ————— " Questions . : ",

‘ . » N )
\ la oo 1b 3a 3 4 5 6
Discipline LN X " 8D " X sp Yes Yes | Yes No X SD X SD Yes No
Agtronomy 10 |3.10 - .99 |3.00 67 7 3 2 8 |2.90 .49 |3.00 .39 4 4
Biology 13 ]398 .ss l3s0 .50 | s 1 ] o 10 {3.31 .40 | 3.38 .38 3 3
Computer Science .| % [13.00 1.33 | 3.25 ..92 3 0 1 1 ]2.88 1.73 | 3.38 .23 0 2 )
Barth Sciences 20 | 3.78 ..22 | 3.50 .58 4 4 5 10 | 3.55 .58 | 3.68 .32. 13 4 v
Chemistry 20 | 333 .69 |-3.55 .68 "7 7 8 8 {2.90 .59 |3.48 .30 10 5

N ~ ‘
Mathematics 20 | 2,95 .79 | 2.55 .87 9 7 7 9 |2.78 .8 [2.58 1.01 7 4
Physics 6 3.9 .70 [3.31 .3 < 8 1 11 |3.06 .66 |3.25 .30 5 5
Total | 103 | 3.29, .68 |3.24 .73 42 30 24 .57°13.08 .69 |3.24 .58 42 27
Percent Fa\gmble-* 85 . 82 41 29 23 55 ‘87 90 41 26
\ ‘. ‘ ( . . o9
Yy . . . ) 1&'
1922 | N |

R
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appliéants would be likely to receive financial aid granted admission ‘
. \ (Question 1). iThere was some indication that the GRE:advanced“scéie
- is important‘for”decisions cqncerniﬂg financiéi aid, thus explgining the

- discrepanc? (Question 3). For this, 412 of regponden;s felt this scare

to be important, whilg an additional 29% indicated that it would be useful.

Furthermoré, only 23% of rqg?ondeﬁts indicated that g‘fourth yeér at
. Northwestern with a commitment to take qppropfiate courses w6u1d~serv; as .~

v a replacement while 55% said it would.not for the GRE advanced score (Que§£ion\*

4). But this last figure must be‘inferprete§ with care, as égme respondents ’\ 
\ suggestéd\in their comments that a "mo" Tesponse to this question meant the
fourth year\waé unnecessary, while others indicatgd that "no" meang the ‘
‘ fourth year was insufficignt (and still othe¥s failed to indicate which
of these was iﬁtended) . In general,. if an applicant's GPA is reasonably
\:: “high (3.5) and the GRE scores fall above the 80th percentile, admission
to most graduate departments appears likely (see Question 6). A number .
of schools expressed 6gtimism about the three-year ISP gradﬁate's showing

4

. on the- GRE.

-

Overall Assessment. ‘Overall, ISP was rated as "good" (x = 3.08, s.d.

R = ,69) with 87% of respondents rating it as more than adequate (i.e.,

‘eiiher 3 or 4 on the 4~point scale) compared to the undergraduate background . |,
of Ph.D. sciéntists in their discipline (Questiln~5). Math dapértmgnts
accounbéd for 462 of the 132 dissenting respondents. The results indicate
that the math co;tent of ISP was rated as slightly befter than "good" |

»

© (x = 3.24, s.d. = .58), with 90% rating it as more than adequate by the

-y

. standards they would wish to aﬁ%ly to entering graduate sutdents {(Question 6).

N

N - 124 L
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disagreed (Question 7). The major deficits in ISP perceived by "this

»
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LY
-

Again, math departments accounted for 70% of the dissenting 10%.

Two~-fifths of the rqspoﬁdents (41%) felt a program similar to ISP

E N
would b? of value at their university, while only one-quarter (26%)

latter group were the program's apparent lack of~f1exibility, laboratory
experience, and indepgﬁdent projects.. In a‘reigged question (#2),
requesting additional courses that would be required of ISP gréduates
seeking!admission to gréhuate study, r;search and labSratﬁry experienée
was mentibn;d by three of\the seven disciplinary groups. Oply 25% of all
respondeﬁts, however, liste&\any sﬁch courses (Que;tgon 2). Astronomy,*
Biology, Computér Science and Earth ;ciencé departments ténded tp list
general topics rathef than\speéiéic courses, while Chemiét;y, Math and
Physics tended to be more specific, with several respondents going so far
as to cite the appropriate texts. ! |
Mathemaficians appeared least receptive to three-year ISP graduates.
Ia their opi%ion ISP i3 almost a "good" (x = 2.78, s.d. = .85) undergraduate

background féi Ph.D, scientists (Question 5), with a slightly better than
i

)

adequate (x - 2.58, s.d. = 1.01) math content compared to what other Students
entering gfad%ate school have,~o} to what the& ﬁou;d like to see students
have (Questio; 6). Although Math departments are leasf‘likely to admit
:Hre;-year IS% gra&uates, they consider admi;sion to be likely (x . 2.95,
s.d. = ,79). %Mathematicians appear to favor ﬁore advanced courses within

the student's }rea §f specializétion and appear somewhat less critical,

as a consequence, of ISP graduates who specialize in a fourth year.

\i P ” :~l:3£;

L

P
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Institutions Assessment of ISP. IQ order to assess gene;ai‘trends

- .

across institutions, rather than disciplines, the heans of those items

'(la, b, 5 and 6) which allowed scaled responses (i.e.,-1 to-4)-were
calcula;ed‘acrosg disgiplines for all institutions which provided\more
than‘E responses. The resulting 14 institutions were rank=-ordered on
each of the four questions, and meian ranks calculated (see Table 5=5).

Thé three‘instifutioné achieving mean rank scores less t;an 5 were all =

, Midwestern unversitiesg Qll but one of the institutioqs Pchievigg means
rank scores between 5 and B.OO,were from the East; ;nd all threé Western
schools had scores of 8.0 or higﬁer. \

’% . " Aside from the apparent local.bias of Illinois universities, two

possible explanations for this pattern were hypothesized: the poséiﬁility“

thaé it was Northwestern, rather than ISP that.waé Being rated, and the

bcssiﬁility that fegional differences in educat;9nal philosophy (with\the
> East as the representative of traditiomal, broad educational patterns,

? and the West as representative of new;i, m&re "relév#nt" appro;chas) had_

affected the ratings. It was not possible to address the first issue.

The second possibility, ﬁoncerning regional differences in educational
philosophy, ‘appeared to find some éupport as‘in&icated by the (openfénded)
responses to question 8, asking for§sugsested changes in tﬁé ISP curriculum.
These responses were grouped into six categories, and the relevant per-
centages were calculated. Eastern ﬁnivergities appegred moét concerned

y that ISP beimore flexible (ioz) and considered greater depth (35%) to be

uséfpl. Western universities,‘on the oiher hand, seem almost wholly un- B

concerned with flexibility (5X), but consider further specialization (42%),

or a fourth year (37%) useful. Midwestern universities, finallx, do not

‘ - 124
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- o L .Table .55 .. '

“ -
Mean Ranking on Quegtionnaire Items of Institutions
With Three or More Departmental Responses.?

> \ \
“Institution . Mean Rank Institution | Mean Rank )
- ) \ 2 .
¢ Uaof I -CC . L2 Harvard 7.50 .
. U of Chicago © 2,63  Yale ‘ 7.63
© “Uof I - UC - 4.75 " U of C - Berkeley 8.00
. Princeton . 6.00 Stanford 10.73
~ \ J Hopkins 6.63 MIT \ 11.50
, U of Michigan C 6.75 U of Wisconsin 12.38
“- Brown ‘ 6.88 ‘ Cal Tech - 12.50 .
aRankingsfrom 95 departments.
» \ ‘N
» ‘!_ )
12+ i
N L R
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3ee a need for a fourth year (only 2% indicatiné it might be useful),
but tend to emphasmze the need for more independent projects (282) or

lab‘work (312), as well as greater depth’ (28%). »' : :

N L. N
Ccnclusion. Eighty-five percent of the leading institutions.are
.» - likely to admir three-year ISP graduates. It seems reasonable to assume -

that graduates of the three year program'who take a fOurth year of under-

u o

graduate work or apply to universities Other than those sampled, will be
K extremelyacampetitiGe. Tﬁese data do not allow a determinat;on of whegher
2 ‘ three-year ISP stud;nts.are more or*legs acgeptable tﬂaﬁ students from a
. mo;e tradicional proéram, given:the same grade point averages andyéRE
scores.‘ However, on a four-point scale (where 4 = very likely to acﬁeﬁt)
\ . the mean., acceptability of the three-year ISP graduates is sufficiently high -
(3.29) that it would appear that a graduate from a traditiondlprogram would
. not be in a significantly more favorable ‘position than the three-year ISP

o

e graduate.

»
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AT NORTHWESTERN 1y rcnsre scinces

- " ) : - The proplems of the nation and society increasingly
' ‘ ' reguire the attention of scientigts for therr solution. .
. N : : Individuals or manv hackgrounds can detect the
.\so.-fhwesgem L niversity offers a umQue under- symptoms of major prodlems but only scientists can
graduate program of ntegrated science studies within erfectiveiv conduct the basic investigations that might
the College ot Arts ana Sciences. The Integrated discover their cause "More and more. multdisciphinary
Science Program ISP is designed for a smail group of scientysts are required who c¢an work in concert with
students with' supenor hign school records and strong traditional specialists. Success in the careers of many
. Mmotivation in sC:ence and ~"n-at!'1erryaucst Its spgccai scientists will increasingly depend on the rlexibility
*curncuium proviaes 3 thorougn and ngorous back- with which an individual can change direction of his
\ - ground 10 ail the major scientitic disciplines. it or her scientinic studies. A multidisciplinary background
77 attempts. however. to integrate them into a umhed provides the individual with a broad and flexible

-

i)

.

whoie ana to dimimish the sharp but artificial bound:  platiorm designed to keep pace with *uture trends

anes that tradinonally separate them ISP leadstoa - 3ng to maintain a wider emplovment potentiai.
three-vear bachelor s degree and further. to a number . . -
OF options for dual majors or an advanced degree \n addition to its value in the preparation of scientsts -

* arter a fourth vear at \orthwestern, Because it ot the future. ISP students will obtain an overview of
represents an important and \nnovative step in under- the sciences and or mathematrcs and will acquire a
graduate »crence education. ISP has been provided clear picture of the state of the art and a sense of the
a grant by the National Science Foundation. . problems at the forefront Such education allows

. . tlexibihity in selectmg_:degree and career options and
Northwestern provigdes a dual advantage to students provides an intarmed background from which to choose
w. Ofscience and mathematics. close associations with _ a field. either at the Bachelor s level or in graduate
diverse tvpes Of 3¢Cientists engaged in research at the ~ school. Thus. a student can avoud an arbitrary or
T, torerroht of science within an environment of the premature selection ot a science major. Further, “ ~
" lhiberai arts. Scientitic studies conducted in the students who decide to pursye interdisciplinary, work,
. surroundings of nighiv active humanistic and cultural . either in graduate school or in a 1ob. will be well- =
endeavor make possibie a trulv liberal education equipped bv an undergraduate integrated science h
education 1o »dentihv and follow the most sigmiticant
el inte-resting paths ‘
X ) 1 ™~ )
B 21
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The ISP curncuium s designed with two object es
1. to present an iNMegrated quantitative and accelerated
treatment of the natura: <ciences ant mathematics
3N 2 to Drovide 3 supenur acagemic bachground

- Tor graduate work in yoience ane mathematics

ISP beging witn a-gorous tour-quarter core sequence
QF PRvacs Chemastes ang math_emat<s, wich pro\.‘xae.;
the cornerstone to al? turther stuey in modern science
The core is desizaed to.build on the advanced
" badagrouna of mathemarics 2.0 chermistry whaen ISP
" students have had in nigh scnoel ang then move
rapidlv to treatments tragqhtionaily reserved ror upper
division courses. The core sequence 15 tollowed by
- four simultaneous advanced sequences in hite sciences
ibwophyvsics. brochemuistry, mucro- ang macro-biological
$\stems,. phvsical sciences .earth moon solar svstem,
stellar svstems cosmalogies.. modern phvsics
" 'paruicie and >oiid state physics. and mathematics
‘.real anaisis. probabinty -

The science-mathematics curncuium s the equivaient
Ot 24 courses In addition. ISP stuaents take 12
Courses in the humanmities ang electne sudjects during
the three-vear auration. |

The ISP curticaium naiances he Presentation of theor,
laboraton work ana computational instruction. The
special ISP faciity contains on-hine computer \

- terminals. some with video dispiay. tor problem-solving

- by students and tor demonstration tlectures. An
advanced interactive computer graphics svstem s

“planned ror the same taciiity A tive-week summer
excursion obser.ation in the Canbbean or western
United States mav precede the jumor vear. A continuing
ISP semunar using visitors as well as \orthwestern
SCientists sefves as a special means for learning about:

Current problems and research throughout the sciences.

Financial Si¢ . .

Neariy 30% ot Northwestern students receve hinancial

ad trom sdme source The majonty receive assistance

trom tunds administered by the Lniversity All

agsistance awarded v \orthwestern s hased upon . .
svidence ot good scholarchip and ninancial need -

Students who wish {0 De considered tor aid must have

their tamihy complete the Parent: Contidential

Statement requesting that a chpy of the tarm he

et Northwestern

‘ 131
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. * Dual major-the ISP major and a second major in

N

HONORS SCIENCE PROGRAMS ‘ °

A

Departmental Honors Science Programs "HSP

constitute a special option assaciated with ISP for |
supenior high school students who want to majorin a Tl
speciaity held but who would like to gan the «
accelerated basic instruction in small classes of the
ISP core sequence Qualifications are identical for

ISP and HSP. and students 1n both programs praceed
through the tour-quarter core sequence together.
Therearter students who elect 1o follow MHSP will
transter to one of Northwestern's science departments
or to the Department ot Mathematics to pursue
sbeciahized course work, Honors Science Programs

in any of these departments lead to the Bachelor's
degree in three vears ar Northwestern under the same
conditions as tor ISP see Qualifications). At the end.
orthe core sequence. HSP studefts mav choose to
remawn in ISP, and at the same time. ISP students

Mav transter 1o HSP.

MAJORS AND DEGREE OPTIONS
ASSOCIATED WITH ISP ‘ R

ISP students have grea: flexibility in therr choice of
majors and degrees to be attained at Northwestern: ¥

1. Single major—Bachelor of” Arts degree in Science
on completion of ISP: students with suthicient
course credits on entrance can attain this degree in
three vears: others mav require one or two extra
quarters tor graduation: a tour vear residence in
ISP will allow students an even broader egucation
N nonscience and science subjects.

2. Single major—Bachelor of Arts degree in a
particular science discipline or mathematics on
- completion of Honors Science Program; the degree
can be achieved in three vears under the same
circumstances as tor ISP

one ot the departments of science or mathematics.
resulting in the Bachelor of Arts degree in science
and a specialty (tor example, chemistn ): the dual
major. can normaliyv be attained n a tourth vears
residence at Northwestern.

X ", » N
4 Dual major—the {SP'major and a second major.n an
interdisciplinary subject chosen by the student.
resulting in the Bachelor ot Ants in Science and the
selected subject 'tor example. biogeochemistry:.
this dual major can also normalh be attained in a
tourth vear s residence-at Northwesterp.

. Two degrees 111 four vears agi Northwestern. the
Bachelor ot Arts tor the ISP major and a Master ot
Science in one of the tallowing; biological sciences

N

geological mences.“mathematrc\ ..

(¥1]
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~ LALIFICATIONS FOR ISP

A

» " . .

What will ISP students qo arter 2radUALON With one o1
the degree options above’ for those who choose
fareers.in science or mathematics Rraduate schoo: at
the doctoral ievel will 2ommoniy he the next step
There. they may pursue A\ ANCed studies 1h an
iNterchinCIphnan tonie towara. whicn ISP has provigen
taal inagnt Tae may AWNALIN N BAtEr OO Y.

. i}ﬂrt\ N QpPeciaity neg egquipped with 3 sagnmc:an:: .
Qilterent and druager scientihc Dase than that provgeq '
by otner undergraduate curncuia : )

Entrance to ISP is selective and cannot accommodate’

ail students interested in science The program o

maintains small classes and low student. taculy ratos.

N order to maximize learning opportunities Students

aith the tollowing high school background willbe
¥ most readily acceptabie nto 1SP: .

L]

< vears of English

=-3 vears ot one toreign language
4 vears of math, including a vear of calculus
3 \ears ot science chermistny. phyvsics. brology

>me ISP graguates mav wisn <0 g0 to protessional 2-3 vears of histon or social science’

~LNVOIs such as medicine. aw or dentistry. or to do

- -RTAQUALE WOrk'ifF the s0c1ai sciences Sull others may ’
decide to enter empiovment in industrs or government
q‘;mcti\ arter graduation The ISP Director will suppiy
tintarmation on the tvpes ot obs for which a

muitichsciphnan sGenting vackground will be
vartcularh yseryl ' A

Of these catirses. calculus and chemistry are vital
prerequisites to ISR. Nevertheless..students with
outstanding records who have not had caiculus or -
chemistry or who have attended schools that do not B

\ otter appropriate courses may still be considered for

& ISP Such students, however, must be prepared to

. " \ ' (omplete equivalent courses in calculus and chemistn.

’ : aunng summer session following high school

~ PLICATION PROCEDURE araduation.

LY

FODECTINE CAnGIRAtes Nt weng a completed 1SP
diDILALON to the Director ot the Integrated Scienc s

Required are the College Entrance Examination Board
Scholastic Aptitude and Achievement tests in English

Prosram The special apphcation torm tor ISP may be
oblained by sending in the torm at the bottom ot this
Pae: A sCreening commuttee will rey W the apphcation
and nouh the cand:cate of tiy o ner viaihty tor the
program Eacn candidate must aiso complete both the
tormal apphication anc: a regular apphication tor the
Cioniege of Arts and Sciences

Decision Options . N

Northwestern otters ISP candidates the opportunity to
ApHI unger either Eariv or Regular\otihication.

. The deadine ror Earh \otimcation 1s December 15 and

* decrions are mailea on Fenruan T Students thus
accepted must notity the L niversity of their decision
to enroll or withdraw therr ISP apphication by Februan
15 The deadline tor Regular Notification is Februan 15
Students choosing this aption will recene the decision
11 therr case between March 20 ang Apnil 13 and
MUt repiv M vy 1} .

Al :andsda!es tor thyy pragram must present the thres
CEEB Achievement tests in Enghsh Composition

Math 1 and Chemustry in order to be considereg
Therutore candidates choosing Earlv Notincation
must take.the tests by the December testing date
Reular Notihication candidates must take the test.
.~ the lanuan testing date .

-

-

-

Cumposition, Advanced Mathematics (Level i1, and
Chermustry. Students will be admitted to ISP on the.
nasis of his or her high school record. CEEB test scores,
reterences trom high school counselors or teachers,
and involvement in science activities or speciai
projects. SAT and Achievement test scores in
mathematics and science of current ISP students
near!v ali exceed 700.

Craduation in three vears requires the student to gain
credit tor the equivalent of nine university Course units
on the basis of his or her records in honors and \
college preparatory high schoo! courses.and rasults of
CEEB Advanced Placement Tests. Students with

records of high achievement in the curniculum

tecommended above have excellent opportunities to

aain tull credit. Other students who are acceptable
into ISP but who cannot gain tull credit will need one
Of two extra quarters work for graduation. University -
Ccourse credits>will be assigned by the ISP screeming
committee and indicated on the notice of -
acceptance to ISP, . J
Y
Specitic quastions on the content and objectives of 1$P ‘
as well as matters of qualitications and admission o
should be addressed to Director. ISP College of Arts
ana Sciences. Narthwestern L'niversity -
evanston. Il v0201.-

» .
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C ‘ The College of Arts and Sciences ‘ ~ : |
NORTHWEST ERN UNIVERSITY / EVANSTON, II.I.INOIS . |
C. y : The lntegrated Science Program B

Apphtatson lmtmx. .ona canaicates who m\n N Ue Lunmdered tor the ‘lntegrated Suen_ce Provram must comolete;
thiy urm an_q 4 feual apohLat.on tor YRGergraduat? Ao impaortant datep TOr adMIsaON o DHodh the Laparsity
and the Integrated Sc.ence Program are ‘

.
o~ N

U oRar Nt tearaan ﬁwﬂ]hne»—{}wmm'\er S oNothcatton=Fonruan T Repiv = Fubruan, U3

. 4e . . . - 4
Negunar \.)t raton Deachne —Februan 13 Nour:caton—\March 20-2pni 15 Repx\*m,\m\-i N
Name : ‘ . ~ ; Phone .
wast ) AN . . Muaklie B Are g Togle *Number
N . ~ T . ) -
Current Maiing Aadfess : ‘ i :
Strewt NTNE State Zip Code
L I '
L 4 . -
— : : L Please send me a reguidr apphcation ror admission to
. LN LAR Sumber t e \ Nurthwestern L niversity . .
SeCUNAan, Schuol intarmatieon ‘
Name o, Schoos . : I - Year ot Graduation .
RN : |
, OCTTONI Aaaress L e
: ) Coe « Strowr ' <o . e | 2 T awe
' a » - i
N ) ~ * Lrade N
Raw on ¢2a8s at 2N SEounor Lear — 0 clans or s A\ erage
. '\n\-t)m} RITT LA EATEL Y I FURENY.Y 3N \ A
R
NI L S QY \m'\ List tre 'e\u-ts ot am m the rotlm\mg SAT -Vernai : Math
t] L 1
PgAT \\:\SQT Sj»“i son Scome ACT Eng Math, 33 N oS 2 oo
- * . . : .
A Mevement Test Eagon Mathll e Chem . Others :
N . : * \
Hledse nams e e angd Hne math teacher who have taught vou “
. P , d ‘ )
P 1 : * .o
C ARLAS ] . ‘D.Qn.)rtmwu Name A . Dhenarsneesy
Yoo are APDIZN W o outses sou sl nave completed ™ graduation .
. : Honors Course? ¢
. Lourse (s N Years ey of \o Avanced P acement
R . * . .
+ Al -
. - Engr'\:h‘ T — e — “‘—.
- J N i}
. - ' » * ) ‘ ‘ s ! - ) )
. O "Mathematios . —_— ,\_»,_. v — )
* h -0 N N N l R
..i“t\ [N "‘_]-( ulu\-:x: N ————————vr—— ————————" \ R ———
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Appendix B

ISP Curriculuml

AY

1The syllabus materials for the ISP courses can be obtaimed by writing.

Director, Integrated Science Program

Dearborn Observatory
Northwestern{niversity
Evanston, Illinois 60201
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. INTEGRATED SCIENCE 2ROGRAM )
COLLEGE OF ARTS AND SCIENCES

' NORTHWESTERN UNIVERSITY

The Integrated Science Program is a newly created three-vear curriculum that

*

a
hY

integrates the natural sciahces .and mathematics and leads to a 8.A. in Science. ISP is
designed for a small group (30 Per vear) of academically superior studeats with career

motivation

R scilence and mathamatics., The curriculum comprises 24 specially developed

3
¢ourses that ara: oresented by the I5? faculty. The instructors are semior faculcy
" nmembers Irom science and mathemacics departments at Northwestern. ISP ccurses empnasize
sophisticatad and rigorvous =reatments compared to those of most regular departmentcal b
offerings, horeover, through coordinatad iastruction, use of applicacions, and sequenc-

ing of topics, the ISP curriculum attempts to integrate

the naturval sciences and mathe-

matics and to show that the techniques of ome discipline commonly are applicable to

others. Beside formal course work and laboratories, ISP

includes a regular seminar

and frequent visits of small groups of ISP students with Northwestarn researchers to

§ive an acquaintance with problems at the forefront and an appreciation of how research

is done. Specific contents and sequence of the ISP courses are on a separate anclosure
L] ~ ™ R

with this latczar.

$ an axperiment in a new pathwav of uﬁdergraduace science education and, as

re v
IS? &
such, is sponsorad 5v NSF wich a J-year grant. Omne philosophical concept to be rested
ia ISP is chat there is a strong common base among science disciplines and chat the
exergise of iatellect, analysis, and innovation, and the organization of knowledge are

actively acsomplished by emphasizing the commou base rather chan the conventions

and techniques unique t> each discipline., A second :idea is that the untiergraduate vears

ire the Iime for students, especially chose gziftaed intel

lectually, to learn in bYreadth

and depth the full realm 'of science. The appropriate time for such students ro speéialize
15 in graduate school. 4as a corollary, we regard graduate work at the Ph.D. level as
2ssentilal for ISP graduates who plan to become practicing scientists. Thus, ISP is
designed to provide a comprehensive and rigorous background for graduate studies in all

fields 2f science,

- :
<oagaizion

s

iinois, and 3ar:z Bok of University of arizona.

rnell, J.¥. Lettvin of M.I.T.; Harry Gray of Caltech, W. Haken of Universitcyv of

T2 152 courses, ISP students take 12 courses outside the natural
iences, selectad Ifrom University offerings ia fine arts, historv, philosophy, soc:ial
2nce, and fiveign language. ISP students and faculty convene ibout every other week
1 special seminar. Speakers are drawn from the Jorthwestern faculty and from che
sona. siientific zommunity. This vear's speaker group includes: Professors Hars 3ethe
Q

The ISP quarters comsist of a lounge/seminar room, classroom, computer faciiities,
and director’s and secretary's offices. ISP students are issued keys to the building
and are ancouraged-to use the quarters day and night for scudy, discussion, and collabors
diive work >n sroblem sets. Our computer equipment currently compris.:s four terminals
9n iine t> the Northwestern CDC 6600. One video terminal together with a momitor is ia
she classroom for real time problem solving during lectures. We are currently adding
2 lnteraciive zraohics termingl to the facility. As part of the interactive systen,
we will Jdevelop software packages that will permic students =o explore exteasivelr the

3314utions £o problems under a variety of condizions and
We nticipate that interactive computer graphics wili al
sudstantially farther than can be achieved in the normal

in applications to manv fieids.
low student iaquiry to proceed
classroom-homework situation.

-

v -

3
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. The first IS? class Yegan fall 'T6. Thirty students were selectad from a

group of about 1297applicants whose credentials were considered satisfactory .
vvear of calculus, excellent achievement record, evidence of strong science-math
motivation). The cunly easily transmitzed measures of abilicy of the firstc class

'are average SAT scores: 670v, 750m. Most were in the upper few percent of their
‘graduating class, had grade averages of 3.3 or better, and strong recommendations

from science and math teaachars. The performance of the majority of these students
in their freshman courses in ISP has been commensurate with our goals for an
intellectuaily stimulated, achieving 3roup of undergraduate science majors.

The second class 2or ISP for fall '?7 has Just been recruited. From a larger
applicant pool this yvear, the 30 students selected have the following average
SAT scores: 683v, 755m. On these bases, we are confident that in years to come-
ISP will continue to attract students with outstanding academic credentials.

&

Mark a. Piaseyr .
Director, Iategrated Science Program

&

~
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INTEGRATED SCIENCE PROGRAM
NORTHWESTERN UNIVERSITY

ISP Curriculuml

Core Sequence

T T MATREMATICS X1. Taylor's formula, approximation, vectors, vector differentiation, =~~~
dot and cross products, line integrals, polar coordinates, lines and planes, surfaces,
partial derivatives, gradient, chain rule, extremal problems in several variables,
implicit functions and theit .derivatives, Lagrange multipliers, double and triple
integrals, cylindrical and spherical coordinates. Principal applications and spherical
coordinates. Principal applications in mind: 1linear and rotational motion,

thermodynamics.  Text: Calculus, an Introduction to Applied Mathematics, Greenspan
and Benney. ‘ - .

COMPUTER X1 Instruction in BASIC and computer access through online systems.
‘Computational problems illustrating approximation, numerical solution of differential
equations, trajectories, stepwise integration. Formal material presented as part

of Math X1. ‘ )

* PHYSICS X1 Vector kinematics, dynamics, free body problems, momentum, work-energy
theorem, energy diagrams, angular momentum, torque, rigid body motion, rotating
coordinate systems, central force fields and plane motion, 2-body problems, Kepler's
laws, harmonic motion, damped oscillator, special relativity. Laboratory in pacticle

. motions and dynamics, collisions, and oscillations. Text: Introduction to Mechanics, -
Kleppner and Kolenkow. o .

CHEMISTRY X1 Inorganic Chemistry; equilibria; acids and bases; periodicity; bonding;
metal complex chemistry; redox processes; organometallics; chemical kinetics; laboratory

--——‘wurk*iu“atumit~3p!ttr03topy;“xuidihaB!“fiiattunsz—suiubttttyz“%it6?IﬁEff??“ida“itﬁiffﬁi—*“““j—‘
chemistry. Text: Basic Inorganic Chemistry, Cotton and Wilkinson. )

MATHEMATICS X2 Vector fields, conservative fields, surface area, surface integrals,
parametrically defined surfaces, vector operators, divergence theorem, Green's theorem

and Stokes' theorem. Principal application:' electromagnetic fields. First order
differential equations, introduction to numerical methods, statement of exiatence- \
uniqueness theorem, linear equations, second order linear equations, linear independence
of solutions, Wronskian, constant coefficients, reduction of order, variation of
parameiNTs, series aolution at ordinary points, infinite series, convergence tests.
.Principal applications: mechanical and electrical oscillations. Text: Calculus,
an_Introduction to Applied Mathematics, Greenspan and Benney; Differential Equations

and Their Applications, Braun; Differential Equations with Applications and Historical

;No:gs. Simmons. N

: o
COMPUTER X2 Batch technique, FORTRAN IV, statements, program structure, varisbles;
arithmetic types, do-loop/continue, freeform read, print/punch, if, subroutines, format,

=" special manipulations, machine dependencies. ~ Lecture and laboratoty constitute seven "
specially scheduled sessious. ‘ ‘ ‘

’

- . PHYSICS X2 Electrostatics,’ electric field, flux snd Gauss' law, electric potemntial, °
gradient of potential, divergence theorem, differsntial fg;m of Gauss' law, DG circuits
and ‘Kirchoff's lLaws, conductors, capacitors, RC circuits.¥Fields of moving charges, -
magnetic field, vector potential, Hall effect, electromagnetic induttion, self-inductance,
displacement current, Maxwell's equations, alternating-current circuits, networks, power

129 SRR
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and energy in circuits, electric fields in matter, dipole distributions, polariza-
~ bility tensor, polarized matter, electric susceptibility, dielectrics, magnetic
fields in matter, field of a current loop, field of a permanent magnet, ferromagnetism.
. Laboratory in electrostatics, DC_circuits, oscilloscope, e/m ratio of electron, RC circuits. °
" Text: Electricity and Magnetism, Berkeley Physics Series. '

CHEMISTRY X2 Concepts of organic chemistry, bonds in organic molecules, stereoisomerism,
.nuclear magnetic resonance spectroscopy, alkanes, alkenes, alkynes, alkyl halides, alcohols.
Text: Introduction to Organic Chemistry, Streitwieser and Heathcock.

MATHEMATICS X3 Power series, Taylor series, regular singular points, Bessel functions.
. Matrices, Gaussian 2limination, matrix inverses, rauk, vector spaces, linear independence
and dimension, determinants, eigenvalues and eigeanvectors, application to solution of
linear systems, change of bases, principal axis theorem, application to normal modes
of finite discrete systems. Introduction to nonlinear differential equatioms. N
Text: ' Differential Equations and Their Applications, Braun; Differential Equations

. with Applications and Historical Notes, Simmons; Introduction to Linear Algebra,
« Zelinsky. ‘ ~

oy s .
PHYSICS X3 Simple oscillations, the superposition principle, coupled oscillations,
vibrating string, resonance, traveling waves, refraction and dispersion, energy flux,
reflection and transmission, wave packets, group velocity, waves in two and three
dimensions, radiation from a point charge, polarization, polarized states, double
refraction, interference and diffraction, Huygen's principle. Laboratory.

Text: Wave, Optics, and Modern Physics, Young.

CHEMISTRY X3 Continuation of organic chemistry with focus oun carbonyl compounds

(aldehydes, ketones, carboxylic acids), carbohydrates, amines, and aromatic compounds.

Concepts in synthesis of organic compounds, biorganic chemistry, and applications of ~ >
{nfrared, ultraviolet, and mass spectrometry in organic chemistry. Laboratory work in
preparations, spectroscopic characterizations, functional group. analysis, separagions.

Text: Introduction to Organic Chemistry, Streitwieser and Heathcock,

MATHEMATICS X4 Orthogonal expansions, Fourier series, orthogonal polynomial expansions
and their convergence properties. Partial differential equations, separation of
variables; initial-boundary value problems for the LaPlace-diffusion-wave-Schrdinger
equations. Solution by transform methods and finite difference approximatioms.

Text: Fgurier Series and Boundary Value Problema, Churchill.

CHEMISTRY X4 Physical Chemistry; gas laws and properties, van der Waal's equation;
kinetic theory; Boltzmann distribution; critical phenomena; laws of thermodynamics;

free energy and spontaneocus processes, Clausius-Clapeyron equation; phase equilibria,
phase rule; nonequilibrium thermodynamics; Caratheodory principle; information theory;
phase transition. Text: Physical Chemistry, Moore. s

Advanced Physics Sequence

PHYSICS Y1 Background of quantum mechanics (thermal radiation, photons, wave-particle

- duality), Bohr atom, Schridinger equatiom, time-independent solutions, hydrogen model,
probability demsity, magnetic dipole moments, spm and transition rates, multielectron
atoms, optical and X-ray spentra, quantum statigtics. Text: Introduction to Quantum

Theory, Park.

PHYSICS Y2 Molecules, vibrational-rotational-electronic spectrs, solids, band theory,
electrical conduction, semiconductors, superconductivity, magnetism o£~solids. Texts:

. Introduction to Quantum Theoty, Park; Modern Physics, Leighton.

Q
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' Advanced Mathematics Segquenge. - e

:j )

MATHEMATICS Y1  Analytic functions of a complex variable, Cauchy's theorem,
residue ‘calculus, evaluation of definite integrals. Conformal mapping and its
application to potential problems. Laplace transform methods for initial value
problems. Asymptotic methods, including Laplace's method and the method of
stationary phase. Text: (Complex Variables and its Application, Churchill,
Brown & Verhey. “ -

MATHEMATICS Y2 Elegenca of probability theory, binomial and Poisson discributlons,
conditional probability, Bayes'rule, central limit theorem, interval estimation
and hypotheses testing, sequential methods, introduction to stochastic processes.
Text: Probability and its Applications, vol. I, Feller.

™

Advanced Physical Science Sequence

PHYSICAL SCIENCE Y1 Features and motions of the solid earth, gravitation, potential

theory, harmonics of earth's gravity and magnetic fields, inversion techniques, mass :

distribution in earth, heat generation-diffusion-mass coanvection in the earth, temperature
distribution, phase changes, melting and volcanism, elasticity, fracture and earthquakes,

* elastic waves and ray paths, internal structure of earth, plate tectonics, continental

drife. Field study in gravity measurements and data reduction laboratory. "

- Text: Introduction to Geophysics, Garland.

"PHYSICAL SCIENCE Y2 Features, motions, and processes of the earth's surface-oceans-
atmosphere;" equations of motion and continuity in fluid flow, dynamics of the Gulf
Stream and other oceanic systems, glaciers and ice ages, chemical cycles at the earth's
surface; time in geology; origin of earth; stellar spectra, emission and adsorption;
. radiative transfer in stellar atmospheres. Text: Physical Oceanography, Defant;

Astrophysical Concepts, Harwit., . »

N
PHYSICAL SCIENCE Y31‘~ste%}ar—sgure{ufey—equi%%%riam7»equaf%eRSweEﬂhhﬂnqmepaeity?»mmww-——
energy sources, nuclear reaction rates, energy transport mechanisms; models of
homogeneous stars, numerical solutions, Russell-Vogt theorem; mass-luminosity;

H-R diagram, stellar evolution; nuclecsynthesis, supernovae; compact stars, white

. dwarts, neutron stars, black holes. Text: Astrophysical Concepts, Harwit

. " Life Sciences Sequence ‘ .

LIFE SCIENCES Y1 Principles of biochemistry; proteins - structure/function
relationships, primary-secondary-tertiary structure and evolutionary wvariability
of protein; chemical and cellular immunology; enzyme mechanisms and kinetics;
enzyme regulation in the cell; catabolic and biosymthetic ‘properties of cells;
membrane structure and transport; macro-molecular assemblies; DNA and chromosome
structure; genetic organization and mutation; DNA replication and recombination;
transcription and translation of the genetic code. Text: Biochemistry, Stryer;

*Holgcular Biologz of thu Gens, Whtson. : .

j\LI?E.SCIENCES Y2 " Physical .and mnthematical a:pects of biochemio:ry and ‘molecular =~
_ biology; protein interaction with small molecules and allosteriam; theory of ultra-

centrifugation; facilitative diffusion, X-ray diffraction studies of DNA fibers;

energy calculations for conformations of peptide units; protéin tertiary structure’

deternination. . Reference works among journmal articles. .

'Not offered. ‘\ l 1! | C

o~
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- LIFE SQIENCES Y3 Cell -biology and physiology; | eucaryotic cell morphology includiﬁg

organelle structure-function relationships and structureg for interactions between
cells; cellular energetics and compartmentalization of biochemical agtivities;
kinetics of diffusion and non-electrolyte transport; cell surface interactioms;
molecular embryology and control of gene function; mitosis and the control of cell
proliferation; cellular immunology muscle proteins and contractile systems; nerve
and synapse physiology, resting and action potentials, ion transport equatioms.
References: Molecular Biology of the Geme, Watson; The Physiology of the Excitable

Cells, Aidley; Functions of Biological Mambranes, Davies.

[ S

LIFE SCIEVCES Y4 . Biology of perception and memory from tutorial format; neuroanatomy

_ and neurophysiology of relavant part of nervous system; elements of communications
" theory; theories of perception based on Fourier analysis; .molecular bases for

memory based on directed synthesis of proteins and nucleic acids and their regulation.

-

References: Remarks on fhe Visual System of the Frog, Lettvin; Pattern Recognition
Technique

Ullman; Current Biochemical Approach to Learning and Mbmogx, Essman
and Nakajima. ‘ .

LIFE SCIENCES Y5 Population biology and evolutionary theory; integration of
theoretical, experimental, and field aspects of contemporary population and
"evolutionary biology; maintenance of genetic variation; causes of succession; |
mathematical models of topics addressed, for example, dynamics of interacting species
and analysis of gene/frequency change. Laboratory: protein identification by gel
electrophoresis; field work. References: An Ihatroduction to Population Genmetics -

Theory, Crow and Kimura; Theoretical Ecology: Principles and Application, May.

The complete syllabus materials for the ISP courses cun be obtained by writing to:

Director, Integrated Science Program

Dearborn Observatory

Northwestern University . \ .
Evanston, Illinois 60201
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Fall®*Quarter

ISP CURRICULUM

Winter Quarter

Year One

Math X1
‘ Multidimensional calculus

Physics X1
Mechanics N

Chemistry X1
General chemistry

Computer X1

Liberal Arts

Math X2
Vector differential operators
and ordinary differenttal
equations :

Physics X2
Electricity and magnetism

Chemistry X2 .
Organic chemistry

Computer X2

ts

gting Quarter

‘ Math X3

Systems of differential equations,
linear algebra, and infinite series

Phyaics X3
Waves.and oscillations

Chemistry X3 -~
Organic chemlstry

Liberal Arts

Year Two

Math X4
Boundary value problems

Physical Science Yl .
Physics and chemistry of
earth {(the solid earth)

Chemistry X4
Physical chemistry

.Liberal Arts

Liberal Arts

Math Y1 ,
Functions of a complex
variable

Physics Y1
Quantum mechanics

Life Sciences Yl
Principles of biochemistry

Liberal Arts

Math Y2 \
Probability and statistics

Physics Y2
Solid-molecular-atomic
physics

Life Sciences Y2
Physical and mathematical
biochemistry

Liberal Arts

Year Throq

Physics Y3
High energy physica

Life Sciences Y3
Cell biology and physiology

Liberal Arts

Liberal Arts

= -

Physical Science Y2
Oceans and Atmospheres;
Astrophysics

1ife Sciences Y4
Biology of perception and
memory

Liberal Arts

3

Liberal Arts

a
Physical Science Y3
- Astrophysics

\ Life Sciences Y5

_ Population biology‘and
evolutionary theory .
A

Liberal Arts

_Liberal Arts o ®

—aﬂot offered,

X cournes ‘axe core aequence

Y coursea aro advancad sequences 1_

R
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T ISP Course Evaluation Ques*ionnaire-
ISP Summary Questionnaire .-
LI N i
A} -
v 3 L
. .
- \ h
4 N : .
. »
. » ) ‘ 3
) 4
. e
! v - \:
. . § » 1 .4 : \
: -
) N -
- " . A4 3 a . " » =
- . . b . N
»* a* . ,} R -(
JE— g - - - [ [, - - N -y -




‘ Y 2124 i e ———— s e

Name

ISP COURSE EVALUATION

We are interested in your assessment of the ISP curriculum. Please complete

~one of these forms for each ISP course taken during the past quarter. Thank
you for your cooperation.

Instructor's Name:

Course (Name/Number):

Date (Quar%er, Yr.):

a

You may add comments beneath the question, or at the end of the questionnaire,
if you wish.

Use che following scale in answering each question. CIRCLE ONE CHOICE ONLY
O:\§3Ch line. _ )

1l St;ongly‘Agree
2. Agree

3. Neutral

4. Disagree

5. Strongly Disagree ‘ ~\ : / ‘
T 1. The course material was presented ' on too difficult a level for me. 1234
2. I feel I learned a lot from taking this course. 1234
3. The teacher had an excellent knowledge of the subject. 1234
4. The teacher made good use of examp%us and illustrations. 1234
+ 5. The geuef;ihattiuusu and prep;;;gion:of fellow stud;;;u‘cu;;;ibuteihhw:1yg—s 4

to the value of the class. . -

6. The teacher was readily available after/outside of class for | 1234

discussion of course material.

7. The teacher had,sufficlent evidence in terms of class participation 1234
' exams, and/or written work, on which to base evaluation of a
student's performance.

8. I am glad I took the course. 1234

9. The teacher's discussion of the course material was 1n:ellectua11y 12334:
. stimulating. :

10. The reacher commun;cated his/her ideas in a clear and organized . 1234
manner. ~ ‘

__11. 1 would have liked the lectures or, discussions to have concerned 1234
) themselves more with the readings.
i2. Considering the size of the class, the teacher's policy toward _ 1234
. discussing quustious was satisfactory.

1y
'CONTINUE ON OTHER SIDE
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13.
14.
15,
- 16,
17,
18,

19,
20.

21,

22.

23,

25.

26.

27.
—28.
29,

-~ 24,

-125-

The book(s)

147 -

CONTINUE ON NEXT PAGE

[}

'f,\

"

-

were good choices for the course. 12345
The teacher showed enthusiasm for the subject and teaching. ¢ . 12345
The classes were to the polat and time was well spent. , 12345
The grading procedure was fair and impartial. 123472
. A ~
This course required a»lot of time. 1234.5
The ers, if any, covered important aspects of the course 12345
material. |
The tests, if any, covered important aspects of the course 12345
material. ’
The tests, if any, had questions which were too general and/for = 12345
ambiguous. '
Por me, the pace at which material was covered was oo
l. Much too fast 2. Too fast 3. About right -4, Too slow §. Much too slow
Was the class site satisfactory for che method of conducting the class?
1. Yes, all of the time; 2. Yes, most of the time; 3. No, class too large;
B ’
4. Yo, class too small; 5. Class size not important. R
I normally attend class:
1. all of the time; 2. Most of the time; 3. Ha'.f of the time;
4. Sometimes; 5. Hardly ever.
What do you feel was the main source of your learning in this cﬁurse?’ CIRCLE ONE.
1. Almost all from the teacher and ‘ 4. From independent study.
‘his/her lectures and effort. _
. ‘ - 5. From quiz sections, labs, or
2. Almost all from reading the book(s). small group discussions.
3. Equally from both teacher and book(s). _ 6. From writing paper(s) or pre-
. . paring for exams, qQuizazes, etc,
The teacher was actively helpful vhen students had difficulty. . 12345
The teacher was 1nf1nxible. ) 12345
The objec:ives of this course were never exp’icitly stated. 1234 54,
The*rnadings were difficult. 123438
This course did not prepare me to solve problems in this subject 12345
area.



30.
3L,

L 33,
34,

35.

36,

 If you did ‘not have any quiz or lab sessions: please skip this section

37.

38.
39.
40,

IS

" al,

‘This course was challenging.

-126-

This course was related to my other courses.
This course dealt with issues I think are relevant™

This gourse built on my previous knowledge.

~

I had skills that\ﬁelped with the course.

-

-
A

This course was mostly a repeat.
The homework was useful. )

Quiz/Lab Section (37-42) ¢

=

The quiz or 1 instructor was able to ansver the student's
questions ade uately.

The quiz or.lpb jinstructor stimulated and maintained discussion.
The quiz or lab instructor told students when they had done well.

The quiz sections or labs were useful.
The gniz or lab instructor displayed enthusiasm £8T" the course.

&2.J'Tﬁé éuiz or lab instructor graded my wqyk fairly.

&

Lf you did not hav: any computer instruction, please skip to question 48,

Computer Instruction (43-47)

43.
6‘ *

45.

46.

47,

The amount of‘time spent on computer instruction was sufficient.
I feel the formal imsturction on computers was inadequate.’

1 feel more computer assignments are naeded.

This course has prepared me to solve problemn on the computer.

This course has prepared me to easily go further in computer
programming. .

-
-y
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Essay Questions (48<50) v |
Q » N
. . " . Yok
48, Why was this a good course, a bad course, an in-between cj:ourse? . .\
s »
~ LY - b »
. * ~ -
.3 Yo
. ‘ . L, - ‘
49. How could the instructor best improve his/her course and teaching?
» N . Y ]
. ! ;
" L4
+ “ LS
‘~ -
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Name

A3

-

ISP Sumary guestionnaire

We are 1nteres ed in how successful you feel the ISP faculty has been in creating
. .An integrated science program.

with each of the following statements.

Answer using the following scale:

-

Please indicate how strongly you agree or disagree

1

. N I/
strongiy agree “agiee neitral ‘ dis;ggee stfonglg disagree
1. The material in mathematics was directly useful in physics.
2. The material in mathematics was directly useful in chemistry.
——__3. The material in physics was directly useful in mathematics.
4. The material in physics was directly useful in chemistry.
. The material in chemistry was directly useful in mathematics.
6. The material in chemistry was directly useful in physics.
7. The teacher in mathematics clearly coordinated his/her presentation of .
the mater;al with the work done in physics. =
.8, The teacher in mathematics clearly coordinated his/her presentation of
. the material with the work done in chemistry. ‘
9. .The teacher in phsyics clearly coordinated his/hef presentation of the

material with the work 'done in mathematics. .

10. The teacher iun.physics clearly coordinated his/her presentation of the
material with the work done in chemistry.
v 11. The teacher in chemistry clearly coordinated his/her presentation of
. the material with the work done in mathematics.
12. The teacher in chemistry clearly coordinated his/her presentation of
the material with the work done in physiecs. , :
13. The teachers in mathematics and physics coordinated their homework
assignment and examinations to lessen the amount of work that students
would nave to do at any one time. .
14. The teachers in mathematics and chemistry coordinated their homework
assignments and examinations to lessen the amount of work that students
~ would have to do at any one time.
) 15. The teachers in physics and chemistry coordinated their homework

. : assignments and examinations to lessen the amount of work that students
= . would have to dp_at any one time.

16. The ISP program has ‘shown me how the different scientific disciplines
are interrelated.
17. The ISP faculty have successfully created an 1ntegrated science program.
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ISP Student Survey

 Please feel free to alaborate on your answers.,

A. We are interested in your usage of various facilities and opportunities provided
by the community, the university, and the ISP program. On the average, how many
times per week do you do each of the following? :
Answer using the following scale:

= none

= one

= two

= three

= four or more . )

B . ‘
- )
.

PWN O

l. enter the library (including its branches)
R e
- enter Norris University Center

use Patten Gym or the Blomquist Recreation Building

+ attend a musical or theatrical event

. attend a movie

attend a nonfclaés speech or lecture (excluding ISP seminérs)
—_..]+. enter Vogelback Computing Center .

— 8. use the ISP computer terminals .

9. enter the ISP lounge during the day (i.e., before 6 P.M.)

10. enter the ISP lounge in the evening (i.e., after 6 P.M.)

L

*B. We are interested in how often you have had various typeé\of interactions with
) your instructors. How many times during the past guarter»havg you done each
of the following? \
Answer using the following scale:

none

one

two

three

four or more

~

S WO
«§ 5 06 6 8

met with a course instructor to didcuss your progress in his or her course ;

2. met with a faculty member (other than your advisor) to discuss your
overall progress and goals . ‘

B

) 15» : :
3. met with your educational advisor ‘e ‘

4. received feedback from an instructor which wmade you feel that you might

become a creative or productive worker in his or her field
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Listed below are some statements which could be made about university professors.
How well does each,statement1§escribe the ISP instructors you have had? °
‘ Answer using the following sdale: . 1
2 3 4 5 6 7
not at all . & very descriptive
descriptive .
1. Thé instructors are genuinely interested in students and their problems.
2. The ‘instructors get to know few of their students by name. o
3. The instructors grade students more on the basis of extraneous or
irrelevant factors than on the quality of their work. ‘
_ " 4. The instructors challenge students to produce to the liwit of their
intellectual and creative capacities. .
5. The instructors are véfy open to comp;aints and suggestions from students.
Listed below are several terms and pﬁrases whi&h could be used to describe a

university's psychological climate or atmosphere. How well does each term or
phrase describe the atmosphere in ISP and/or the attitudes of its students?
Angwer using the following scale:

1 2 3 4 5 6 7
not at all N very
descriptive . o ) - descriptive

iniéllectual

[ 2

snobbish

“social 7

.

practical-minded
friendly

L4

W
.

o
.

lots of group spirit

happy
depressed

I

o
.

|t0|

genuine affection for the school

e
o
[ 2

much competition for grades

11. high level of academic honesty and integrity

e
~ro

high academic standards set by the faculty
13. high academic standards set by the students for themselves.

|

Yo
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A

~ E. Some of your time outside of class i3 spent on academic activit;es (e.g., doing -

course assiguments and studying for axams). Other time is spent on non-academic
activitias (2.8., partying. and eating) .

\‘\1< Jhat perceatage (J to 1002) of vour awake time (i.e., time when you are not
sleeping) would vou say you spend in class? 4

‘2« What percencage of vour awake time would you sav yoy spend on academic
» activities outsidé of the classroom? * 4

3. (a) Of zhe three people with whom you are most likely to be when you are

engaged ia academic activities outside of the classroom, how many are
in ISP? 9 1 2 3

(d) What percentage of your academic-related time outside of the classroom .
would you say you spend with other ISP students? 2

- (c) How useful have you found your interactions with other students in termﬂ «
- of increasing your own comprehension of the material in your wmath ‘and
scisnce courses? (Circle a number)

. . 1 2 3 4 5 6 7
o not at .all userful . very useful

o (a) Of the three people with whom vou are most likely to be when you are
" angaged ia non-academic activities, how many are in ISP? 0 1 2 3

(b) What percentage of your non-academic time would you say ‘you spend with

other ISP students? (Ignore the time you spend sleeping <n maiking
this estimate.) - 4

] ————— »

3 -

L3}

(For first-quarter freshmen only)

L. Were you given 3-year statu: whea you entered NU? Yes No

-

2. 1If yes, how much did this influence your decision to enroll in ISP?

¥Cirlce a number)

]
1 2 3. 4 5 6 7
not at all very much

G, 1. Would you like ISP to be spread over 4 rather than 3 years? «

1 C 2 3 4 5 6. 7
- definitely not ‘ definitely yes

2.a. Are you considering spending a fourth year at NU?

>

1 2 3 4 . 5 6 7
definitely not . " definitely ves

b. If you do spend a fourth year here, what do you think you will study?
(Leave blank if not applicable)

15

J.a. Are you considering getting an advanced degree?

' 1 2 3 « 5 6 7 .
definitely not R _ - definitely yes

L L L IT
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»

b‘. If you do zer an advanced degree, what fields might you study, and what
universities might you attend? (Leave blank if not applicable)

~

— *

A

.* A . N N N
4. What, if any, science-ralated 3lareers are you counsidering pursuing?

w

N . N " . A
N 5.. What, if any, non-science careers are you considering purusing?

-

6. How enthusiastic are you about pursuing a career in science?

R & 2 3 4 5 6 7
not at all - . very much

H. ISP probahly appeals to different people for different reasons. How.much does
each of the following aspects of ISP comtribute towards making ISP a satisfying
educational experience for you? ‘

' Answer using the following scale: . .
1 21 & 5 6 7
not.at all ‘ ' ; . very much
e l. ISP lounge - _ N .
— 2. ISP seminars . .
3. lab visits ‘ \
“_'mll. computer facilities ‘ \ k ‘ : .
5+ computer instruction
e 6. assoclation with intelligent students ;
R assoﬁia:ion with students interested in science
— 8. potential for ﬁ"fning 2 degree in 3 years
— 9. potential for earning 2 degrees in 4 years
0.. avoidance of arbitrary choice of a traditioral major

'IH’ IH

1. curriculum encompassing all the natural sciences and math

'—l
ro

curriculum integrating math and the natural sciences

—
(%
.

accelerated and rigorous courses

/4
-» -

l4. small class size .

15. wuse of NU's best faculty 15"'
o A6. ISP advising system a )

SLRIC 17, pocentially graater appeal of ISP to graduate schools
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Hnﬁ satigfied are you with each of the following aspects of the
Answer using the following scale:

1 2 3 4 s 6 7.

ISP program?

very dissatisfied

very satisfied .

S.

— 1. degree of g@phaéis on the relationships among the basic sciences and
mathematics - . ot .

__;;_3. degree of”anphnsis on interdisciplinary subjects

' 3. degree of axposure to new and challenging concepts

4 opp?r;unihy”to thoroughly master the basics ,

7+ 8ize of ISP classes - R

b difficulty level of ISP courses

———7+ degree of freedom in course selection

—.8. ralevance of courses to your interests

——?.- amount of interaction with ocher ISP students

—10. amount of inzeraction with\non-ISP students

——11. amount of intaraction with ISP faculcy

—12. amount of interaction with other WU faculty

—13. quality of advise and guidance rekeived from faculty-

14, physical facilities of the ISP program

—w—at)+ number of outlets for creative activities

—l6. ~amount of work required .
« In ganeral,‘how satiSfied“aie you with your experience in ISP?

1 2 3 4 5 6 7. t
very dissatisfied \ very sacisfieq
How much have you enjo&ed the experience of beihg in ISP?

1 2 3 . 5 6 - 7
not at all \ very mucl

o
.

How would you rate the amount of time required for ISP course asgignments?

S peprem

¢

1
)

3‘
» 1 2 3 4 s & 7
much too little much too much
4, Thiﬁk about vhat you hoped to learn from your math and science courses this A
year. How does the amount of knowledge You've gained so far compared with
what you hoped you would have logyncd by now? P
1 2 3 4 S . 6 7
I learned much less, I learned much more
than I had hoped than I had hoped. . -
How easy or difficult has it been for you to manage your time during the
'..

past quarter? ‘
1 2 3 4 s 6 7

= VETy easy f ‘ 156 vary difficult

F N .
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6. How do you think ISP compares with other Northwestern science programs?’
- N - ‘ .

»

»

. 12 3 4 s & 71
‘ISP is much worse \ ’ - ISP is wmuch better

‘i'lease éuggest ways in which you think the ISP program could be improved. '
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